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AoStract

The Air Force will begin the implementation of the $95

million Work Information Management System (WIMS) during the

summer of 1986. The overall objective of WIMS is to provide

managers with better information for making decisions, and

to improve the productivity of the Air Force Engineering and

Services personnel. The success of WIMS will be determined

by the degree to which the Air Force is able to achieve this

goal.

In a 1984 study, AFIT researchers statistically

determined that there is a relationship between user

attitudes and the perceived success of WIMS.- This r.-esearch

determines whether or not the relationship between user
/A

attitudes and success has changed over time, and determines
A

if WIMS is perceived to be more successful in 1985 than it

was in 1984. Finally, this research evaluates how WIMS has
/.I , P ','

impacted the MAJCOM and AFRCt organizations based on the
/I A

observations of the users. 400 surveys were distributed to

19 MAJOOM and AFRCEs. Scatistical techniques were used to

answer the five research questions. A response race of 55.5

percent was achieved. Results indicate that the

relationship between user attitudes and the perceived

success of WIMS has not changed significantly, and that WIMS

viii
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is perceived to be more successful in 1985 than it was in

1984. In addition, the users most frequently responded that

WIMS has positively impacted the organization by enhancing

the flow of information throughout the organization. The

- users also responded that WIMS has negatively impacted the

* organization by limiting the ability of people to perform

* their job when the computer system is down. Finally, the

users most frequently suggested that WIMS would be more

successful if there were a greater number of terminals

within the organization and if the quantity and the quality

of the user training was increased.
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A LONGITUJDINAL STUDY OF THE RELATIONSHIP BETWEEN USER
ATTITUDES AND THE SUCCESS OF THE I4AJCOM AND AFRCE

WORK INFORMATION MANAGEMENT SYSTEM

I. Introduction

Overview

In the summer of 1986, the Air Force will begin the

world-wide implementation of the $95 million Work

Information Management System (WIMS) (1). The overall

objective of WIMS is to provide managers with better

information for making decisions, and to improve the

productivity of the Air Force Engineering and Services

personnel (11:2; 10:2). The success of WIMS will be

determined by the degree to which the Air Force is able

to achieve this goal.

In order for the implementation to succeed, all

levels of management must be committed to support the

implementation. Major General C. D. Wright, the Director of

Engineering and Services at the Air Staff, issued a policy

lacter in the spring of 1985 which reaffirmed his support of

the system. The primary emphasis of his letter was that the

successful implementation of the Work Information Management

System must be one of the highest priorities for all of Air

Force Engineering and Services (9:1).

One research effort in response to this policy was the

1984 Air Force Institute of Tecnnology (AFIT) thesis by



Moschner and Nightengale (31). The purpose of their

research was to identify those factors which would promote

or jeopardize the successful implementation of WIMS. Their

researcn indicated that there was a positive relationship

between user attitudes and the perceived success of the

major command (MAJCOM) and Air Force Regional Civil

Engineers (AFRCE) Work Information Management Systems

(31:142). In particular, the findings from their study

indicated that both the users who perceived that WIMS

improved tfteir job performance and the users who felt an

urgent need for the implementation of the system displayed a

higher degree of success than the users who did not possess

tnese attitudes. In their final chapter, the researchers

recommended that the relationship between user attitudes and

the perceived success of WIMS should be studied to determine

if the relationship changes over time. They also

recommended that further research should be done in order to

idencify additional factors that will promote or jeopardize

the success of WIMS (31:158).

Using the 1904 thesis as a foundation, this research

study determined how the perceived success of the Work

Information Management System at the Air Staff, MAJCOM, and

separate operating agencies (SOAs) has changed over time.

In addition, the impact of the Work Information Management

System on individuals in the various organizations was

investigated.

2 2
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Chapter I provides a description of the background and

philosophy behind the Work Information Management System.

In addition, the chapter includes a section on the problem

statement, the scope, and the limitations of the research.

Finally, Chapter I outlines the research objectives and the

research questions used. The second chapter contains a

discussion of the theoretical and empirical lit-arature on

management information systems, their methods of evaluation,

and their indicators of success. Chapter III describes the

methodology that was used in the research. The findings and

analysis are contained in Chapter IV. The results were

evaluated using the information from the 1984 thesis as a

baseline. The fifth and final chapter contains the

conclusions and recommendations. Also, in the fifth

chapter, suggestions for additional areas to be investigated

and a discussion of how the research results can be used to

improve the potential for the succcssful implementation of

the Work Information Management System are provided.

Background

The primary mission of Air Force Civil Engineering is

to support the flying mission by constructing and

maintaining all ground facilities that are directly or

indirectly required for "flight operations and those

personnel involved in flight operations." (11:1). At the

r MAJCOM and Air Force Regional Civil Engineer (AFRCE) levels,

the responsibility of Engineering and Services is to provide

the staff support necessary in "the programming, design,

3
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construction; coordinating; implementing; monitoring; and

reporting these mission support requirements" (11:1).

Within the Air Force, and especially in Engineering and

Services, the current emphasis is on doing more with less.

Within the past few years, there has been a tremendous

increase in the number of projects to monitor, the

complexity of mission facility requirements, and the speed

required to support the new mission beddowns (13:2).

Unfortunately, the growth of Engineering and Services staffs

di3 iot mnatch the growth of the new requirements. With such

a large increase in the amount of information at the

different levels of the organization, the vertical

communication flow within an organization becomes extremely

important. One potential solution to this management

problem is the successful implementation of a management

information system. The successful implementation of a

management information system "increases the capacity of the

org3anization to make use of information" (19:96) that it

acquires through its daily operation. In addition, the

management information system can benefit the vertical

communication of an organization by "increasing the capacity

of existing channels, creating new channels, and introducing

new decision mechanisms" (19:96).

A management information system (MIS) is a computer-

based system designed to provide "information to support the

planning, control, and operations of an organization."

4



(41: 296). The goals of a management information system- are

K. to increase the speed at which routine tasks can be

accomplished, increase the availability and the quality of

information needed for decision-making, arnd to increase the

efficiency of the organization (9:3).

Air Force Engineering and Services have utilized

various information system at all lavels of command.

Currently at the base-level, the primary system is the Base

Engineer Automated Management Systems (BEAMS) (8:11) which

is a batch system. BEAMS was implemented in 1970, and it

provides the Base Civil Engineer with a satisfactory data

collection system (14:3). The system serves two primary

functions. The first is to satisfy mandatory vertical

reporting requirements. The second function is to support

the base-level management information requirements (8:14).

One limitation of BEAMS is that the "system forces us to

manage the past" (43:12) while in reality there exists a

need to be able to plan for the future. BEAMS has also

altered the per, eptions of the users about computers at

base-level for the following reasons. The use of BEAMS is

restricted due to the limited number and locations of

terminals. In addition, the visible system response time is

relatively slow (8:14). The result is that the reports that

* are needed now are available later.

* * Previously, MAJCOM Engineering and Services information

systems were utilized primarily to support HQ USAF

5



requirements. These systems did not contain the information

that the MAJCO4 managers needed to function in their day-to-

day operations (8:14). The result was that information

systems received only minimum attention from MAJCOM

personnel. The Air Staff systems were utilized primarily to

collect information from each MAJCOM and generate reports to

support Congressional inquiries and required Department of

Defense reporting" (3:10). A deficiency with these

particular systems was that communication occurred only on a

monthly basis, and even though a need existed for two-way

communication between the various levels of command, only

upward vertical reporting occurred (8:14).

In response to the deficiencies that existed in the

Engineering and Services information management systems, an

"information requirements study (IRS) was commissioned in

Engineering and Services to determine their information

-* needs- (14:2). This t1wo year study which began in 1980 was

tasked to evaluate the current situation and to generate

recommendations that would meet the future needs of the Air

Force. As a result of the IRS, it was determined that a

single automated data processing system could not satisfy

* all base-level, MAJCOM, or Air Staff Engineering and

Services information processing needs (8:2). The study also

advised that a system was needed which minimized the amount

of manual information processing and increased the flow of

information throughout the Engineering and Services

organizations (B-2).

6



Engineering and Services Information Management System

Based on the recommendations of the IRS and the

recognition of the need Eor a "state-of-the-art user-

friendly Information Management System" (10:1), the Air

Force Engineering and Services Center Information Management

Systems Office (AFESC/AD) was established. General Wright

tasked AFESC/AD with the "total responsibility for planning,

programming, and developing the Engineering and Services

Information Management System (ESIMS) which includes all

automated data processing initiatives at all levels" (i:1).

These information system initiatives can be grouped into two

primary areas. The first area includes "standard data

processing, computer aided design and drafting systems, and

time sharing" (14:1). The second area consists of office

automation, decision support, and end-user computer

initiatives (14:1). WIMS is a major part of the second

group of initiatives.

ESIMS is a distributed information management system

which is accessible from all levels of commands (3:2).

Under the ESIMS concept, a computer system will be provided

for Engineering and Services base-level organizations, the

MAJCOMs, the AFRCEs, HQ Air Force organizations, technical

development centers, and selected schools (8:5). A keyI
factor in the successful management of the Engineering and

Services Information Management System is that there must be

an integrated approach to the implementation of all of the

information system initiatives.

7
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In keeping with this integrated approach and to better

manage the large number of systems, each of the Engineering

and Services information systems is contained in one or more

of the following ESIMS components (14:2).

- Services Information Management System (SVS IMS)

-.. RED HORSE Information Management System (RHIMS)

* - Air Force Regional Civil Engineer Information
Management System (AFRCE IMS)

MAJCOM Engineering and Services Information
Management System (MAJCOM/DE IMS)

HQ AFESC Information Management System (HQ
AFESC/IMS)

HQ USAF Directorate of Engineering and Services
Information Management System (AF/LEE IMS)

Base Maintenance Contract Information Management
System (BMC IMS)

Training Information Management Systems (AFIT,
ATC/TTC(s))

-,-Special Purpose Information Management Systems

Work Information Management System

Although by definition the term WIMS includes the base

level system, WIMS will be operationally defined for this

study to include only the MAJCOM/DE, HQ AFESC, AF/LEE and

AFRCE Information Management Systems. To provide a better

understanding of the WIMS system, the history, philosophy,

and current status of the Work Information Management System

will be reviewed in the following section.

8
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History

Since 1982, the Engineering and Services community has

utilized an "early lease" program to develop the Work

Information Management System and the Services Information

Management Systems (SIMS) (14:2). The leasing of the

systems allowed the Air Force to develop 500 customized

software applications for the MAJCOM level systems (14:2).

These applications were developed by the user for the user.

The leasing program provided the Air Force an opportunity to

determine the essential characteristics of an effective

information management system. These characteristics have

been incorporated in the philosophy of WIMS. In preparing

for the upcoming implementation of the WIMS hardware,

AFESC/AD drafted a Data Project Plan (DPP). The DPP is the

official plan and policy for "implementing, managing, and

operating WIMS and SIMS throughout the Engineering and

Services Community" (15:1). The DPP contains all the

objectives, responsibilities, policies, and concepts which

AFESC/AD has determined will be necessary for the successful

implementation of WIMS. In addition, the DPP describes some

of the basic philosophy behind the WIMS systems and some of

the factors that AFESC/AD have determined are critical for

success.

In order to understand the true difference between WIMS

and the previous Air Force information systems such as

BEAMS, i- is important to briefly discuss the philosophy

behind the WIMS system.

9



k-- - T-% Z 7- - . .

Philosophy

The philosophy of WIMS is based on the following ideas

(14:4):

- Commitment-Oriented Management

- Accessibility

- Flexibility

- Responsiveness

- Simplicity

- User-Friendly Software

Commitment-oriented management is extremely important

in a service organization such as Engineering and Services

(14:4). The key idea is that if the organization is capable

of tracking previous commitments made then, based on an

accurate knowledge of the existing workload, the

organization will be able to make realistic commitments to

its customers. This concept allows the Engineering and

Services organizaticn to develop and maintain credibility

with its customers.

The second important component of the WIMS philosophy

is accessibility (14:4). Accessibility for the WIMS systems

relates to having a high terminal density. A terminal

density is the ratio of the number of individuals to each

workstation. If an individual cannot find a workstation

that is available, he will be forced to either wait until a

workstation becomes available or resort to doing the work

manually. If the person has to wait too often, the system

10
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will never be truly integrated into the organization.

However, if the terminal density is high enough, the

dorkstation becomes an integrated tool that the individual

will soon consider indispensable.

Another essential component of the WIMS philosophy is

flexibility (14:5). As the work requirements continue to

change quickly, the user must be able to develop his own

applications and reports using the system utilities.

Traditionally with the older Air Force information systems,

a request for a new application or report could result in

the user waiting for an indefinite period. Even then, there

was no guarantee that the report or application would

function exactly as the user requested or that the

requirements that existed when the request was originally

made are the same.

Responsiveness in the WIMS system means that the users

will have access to real-time information (14:5).

Responsiveness is very integral to commitment-oriented

nanagement, and it is very necessary in service

organizations. Tne user must be able to view current

information rather than information that is outdated.

Simplicity is one of the key components in the

successful implelentation of WIMS (14:5). If the system is

not simple to operate, the people will not use it. This

characteristic will be incorporated into WIMS through the

use of menu-driven software. The user will not have to

[11
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depend on thick manuals to operate the system. Instead,

each program will display a screen with the options that are

available and the documentation that is necessary to use the

program.

The last component of the WIMS philosophy is user-

friendly software (14:6). User-friendly software is

software that is easy to learn and easy to use. If the

Engineering and Services personnel view WIMS as another task

to learn instead of a more efficient way of doing business,

they will feel threatened and will offer resistance to the

system implementation.

All of these components which make up the WIMS

philosophy have been identified through the experiences of

the "early lease program". Based on the WIMS philosophy and

the lessons learned, AFESC/AD has identified the following

factors for success (14:7).

Factors for Success

The most important factor for success is to "prepare

and train all users" (14:7). The user should be educated

about the benefits of a management information system (MIS).

The MIS is intended to be used strictly as a tool, and not

as a reason to restructure the organization. The second

factor for success is to maintain the focus on the user. If

the user does not perceive the information system as being

beneficial to him, he will not use it. The third key factor

is to avoid changing the person's job within the

12



organization. Changing a person's job could be perceived as

a threat to the individual, and this can lead to increased

resistance to the implementation of the system. Another

"lesson learned" is to integrate the system throughout the

entire organization. This will benefit the organization in

several ways. The first benefit is that the amount of

information in the system can be reduced, because the

organization will be sharing the information instead of

having multiple files which contain the same information.

The second benefit is that since the information is being

shared, the chances are greater that inaccurate information

can be corrected more quickly. The end result is that the

information will be of a much higher quality level. The

final factor for success identified is that, where possible,

the people in the organization should not be forced to use

the information system. Rather, the decision to use the

system must be the individual's and not due to the pressure

from upper management. If the system is forced on the

people, there is a possibility that a large percentage of

people will attempt to resist the system implementation.

The implementation plan developed by AFESC/AD is based

on the WIMS philosophy and factors for success that have

been discussed. With this as a background, the next section

will describe the current status of the WIMS system and ti.a

proposed schedule.

13
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Current Status

One of the key milestones in the acquisition of the

WIMS and Services Information Management System (SIMS)

hardware was the dev'lopment of the Air Force Minicomputer

Multiuser System (AMMUS) contract by AFESC/AD (12:1; 14:1).

This competitive contract is scheduled to be awarded in the

spring of 1986 (1), and it will result in the acquisition of

approximately 230 systems during the next four years. These

systems will installed at all levels of the Air Force

including the bases, MAJCOMs, AFRCEs, SOAs, and the Air

Staff. After the award of the AMMUS contract, AFESC/AD will

decide the most effective way to convert the existing WIMS

software to operate on the the successful bidder's hardware

(12:1).

Currently, the Air Force is reviewing the vendor's

proposals and the live test demonstrations are scheduled to

be conaucted during the summer of 1985 (1). Since the first

system will not be installed until the summer of 1986, there

is an ooportuniay for che Air Force to evaluate the degree

to which the MAJCOM implementation has succeeded.

J; s t i cat ion

The United States Air Force Engineering and Services

organization is preparing to invest $95 million in the

implementation of the Work Information Management System.

The system will assist the organization in managing its vast

resources which include 62,579 personnel, 133,480
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facilities, and a federal budget apportionment of almost $6

billion dollars (31:31). General Wright has written several

* policy letters in the past two years which stressed that the

successful implementation of the Work Information Management

System is one of the strategic objectives for Air Force

Engineering and Services. In compliance with this policy,

this study will attempt to evaluate the success of the

implementation efforts so far and generate recommendations

which can be used to improve the chances that the overall

implementation of WIMS will be a success. This is possible

because it will be approximately one year till the first

system will be installed under the Air Force Minicomputer

Multiuser System contract, and there is sufficient time to

enhance the AFESC/AD implementation based on the information

that will be generated by this study.

The 1984 research by Moschner and Nightengale was a

cross-sectional study of thc relationship between user

attitudes and the perceived success of the Work Information

Management System. A cross-sectional study is designed to

collect information at a single point in time. One

limitation of a cross-sectional study is that when people

are asked to report on past events, frequently the people

will have difficulty remembering the past unless the events

were significant for the individual (17:80). Because the

relationship between user attitudes and the success of the

Work Information Management System could have changed since

15



the 1984 study was conducted, the most appropriate research

technique to determine if the relationship has changed over

time is to to conduct a longitudinal study.

Scope and Limitations

A 1984 AFIT thesis examined the relationship between

user attitudes and the perceived success of the Work

Information Management System at the MAJCOM, Air Staff and

AE'RCE Engineering and Services organizations. This current

study will replicate the 1984 research and use statistical

methods to determine if the Work Information Management

System is perceived to be more successful now than in 1984.

The questionnaire which was developed for the 1984 study

will again be used with the exception that the 1985 survey

instrument will hav. an additional section. This new

section will allow the users of the Work Information

Management System to provide feedback on the use of WIMS

within their organizations.

The survey population will include the same

organizations that the 1984 study used. These are the 12

Major Commands, the 5 Air Force Regional Civil Engineer

offices, Headquarters Air Force, Headquarters Air Force

Reserve, and the Air Force Engineering and Services Center

(31:34).

One key limitation to this study is that tflere is no

objective measure such as increase in profits or amount of

computer usage which can be used to determine the success of

16



the Work Information Management System. The strongest

measure of success that the Air Force can currently use is

the perceptions of the users. Since previous research has

supported using the perceptions of users to evaluate the

success of an management information system implementation

(31), this researcher considers the measurement of users'

perceptions a valid method for evaluating the success of the

Work Information Management System.

Problem Statement

*- The 1984 AFIT thesis by Moschner and Nigntengale

studied the relationship between user attitudes and the

perceived success of the Work Information Management System.

Their study statistically indicated that there is a

relationship between the perceived success of the system's

implementation and the user attitudes. Since the Air Force

is waiting until the award of the AMMUS contract to

implement the remaining systems, there is a requirement to

evaluate the relationship identified by Moschner and

Nightengale to determine if there are any additional factors

which could increase the probability of a successful WIMS

implementation. In addition, it is important to evaluate

the users' perceptions of how WIMS has affected the ability

of the individual to perform his job.
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Research Objectives

This study contains two overall research objectives.

The first objective is to study the relationship between

user attitudes and tne perceived success of the MAAJCOM and

AFRCE's Work Information Management Systems over time. In

addition, this study will attempt to determine if the Work

Information Management System is more successful now than it

was in 1984. T'he second research objective is to determine

if the implementation of the Work Information System has

influenced the ability of the user to perform his job wichin

an organizational setting.

Research Questions

In order to investigate the research objectives, the

following research guestions were developed.

1. Has the relationship between user attitudes and
the perceived success of the Work Information
Management System changed over time?

2. Is the Work Information Management System
perceived to be more successful in 1985 than it
was in 1984.

3. What changes do the users feel are necessary to
make the system more successful?

4. To what degree is the 4Jork Information Management
System currently being utilized?

5. In what ways do the users of the Work Information
Management System feel that their performance has
been influenced since the system was implemented?

18



II. Literature Review

overview

The objective of this literature review is to provide a

framework for studying the relationship between user

attitudes and the success of a management information

system. In addition, the literature review highlights some

of the research that has been done on the impact on

organizations due to the implementation of a management

information system.

The literature review initially focuses on the role of

4 a management information system within an organizational

setting. By using a general definition of "management

information system" as a foundation, the review examines how

the implementation of a management information system often

impacts the organization at both the individual and group

level. Research has shown that the implementation of a

management information system can either positively or

negatively affect the organization depending on the success

of the implementation.

The remainder of the literature review focuses on some

of the key implementation issues which have been studied in

recent years. These issues include: system evaluation and

* its importance during the life cycle of an information

system; a discussion of some of the behavioral factors which

affect the success of a management information; and the

U relationship between user attitudes and the success of a

management information system.
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Management Information Systems

The term "management information system" is one that

many people are Eamiliir with. The term, however, is very

abstract and it can mean different things to different

people depending on their background and experience. For

this reason, there is no single definition which is

generally accepted by those working in tfhe field of

management information systems (24:33). In order to provide

a foundation for this study, the following definition of a

management information system will be used, because it

contains many of the essential characteristics of a

successful management information system.

A management information system is an organized method
- of providing past, present and projection information

relating to internal operations and external
intelligence. It supports the planning, control and
operational function of an organization by furnishing
uniform information in the proper time-frame to assist
the decision-maker. (45:82)

Within any organization, planning and control are two of th-

most important activities that managers are involved in

(2:4). Planning is both deciding what is to be accomplished

by the organization and how it will be accomplished (2:4).

Control is the process of "assuring that the desired results

are obtained" (2:4).

One of the primary objectives of management information

systems is to support decision making (27:102). Within an

organization, there are three primary types of decisions.

These decisions can be classified as either strategic

planning decisions, managerial control decisions or
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operational control decisions (27:102). The highest level

of decision making within an organization is strategic

planning. Strategic planning involves formulating the

objectives of an organization, changing the objectives as

required, and deciding which resources will be used to

obtain the objectives (27:102). The second level of

-* decision making can be classified the managerial control.

Managerial control is defined as the "process by which

managers assure that resources are obtained, and used

effectively and efficiently in the accomplishment of the

organization's objectives" (27:102). The lowest level of

decision making within the organization is operational

control. Operational control is primarily concerned with

assuring that the specific tasks which are required to

achieve the organizational objectives are carried out

efficiently and effectively (27:102).

Experience has shown that management information

systems have had the greatest impact on the lower level

management and routine decisions (27:112; 24:1).

Management Information System's Impact on the Organization

Management information systems, when successfully

implemented, can greatly benefit not only the users of the

A computer system but also the organization as a whole. A

study of a corporation by Shank et al found that the

implementation of a management information system greatly

* increased the availability of information throughout the

corporation (42:127). This increase in informationV 21
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supported the management's growing level of confidence for

the staff members. In addition, the study indicated that

the implementation of the management information system

increased not only the productivity of the workers who were

already established with the corporation, but it also

facilitated the development of productivity in new employees

(42:127). Finally, the researchers noted that there was a

significant increase in the number of new ideas generated by

staff members at all levels.

Foster and Flynn's study of the effect of management

information technology on a particular organization noted

that the implementation of an integrated information system

produced "increases in organizational efficiency,

effectiveness, creativity and innovativeness" (18:229). The

researchers also reported that the implementation of the

management information system fostered an atmosphere within

the organization which promoted an increase in personal

communication between the members of the organization. The

study revealed that the "number of personal contacts within

the organization actually increased due to the system

r implementation" (18:231). An additional benefit of the

rnanagemDent information system was that the information was

now being distributed at a faster rate, and the quality of

the information increased (18:233). In their discussion of

the benefits of a management information system, the

researchers stated that most organizations will find greater

savings by maximizing the effectiveness of the work force,
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ratner then by using the increase in organizational

efficiency to reduce the size of the organization's work

force (18:234). The researchers also stressed the fact that

not all of the results of the implementation of a management

information system are positive. A management information

system is strictly a tool to be used by the management

(18:235), and it is not a cure for organizational problems.

Management information technology "will not make poor

organizations function better, but will very likely show

that they contain poor performers" (18:235).

The implementation of the management information system

can also negatively impact the organization by producing

information that is either useless, excessive untimely or

very costly (32:24-25).

A benefit of office automation, that is frequently

found in "promotional" literature, is that office automation

dill increase an organization's productivity. This increase

* in productivity will result from either the same workload

bei_1ng 'hanile-d by fewer employees, or the same number of

employees handling increase leviels of work (35:71).

Olson's research focuses on the effect of the new

information technology on the different levels of workers.

Although Olson feels that the successful implementation of

cucrent information technology will "facilitate more

flexible, innovative approaches to the organization of work"

(35:74), she does not feel that all levels of workers will

necessarily experience an increase in productivity. In
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particular, Olson states that managers will accept the new

office technology only if the they perceive that the

technology will be advantageous to them and conform to their

style of (nanagement (35:80).

Implementation

4 The implementation of a management information system

can be viewed as a "process of social change" (24:199). One

effective way of discussing the behavioral and

organizational change in an organization is by using the

Lewin-Schein Model of change. Using this model, the change

* within an organization is viewed as a three-stage process

(24:199). En order for the change to be effective within an

Drganization, each of the three stages must be completed.

Schein defines the three stages in the following way

(24:199):

1. Unfreezing: an alteration of the forces acting
upon the individual such that his stable
equilibrium is disturbed sufficiently to motivate
'-:n and make him ready to change; this can be

accomplished either by increasing the pressure to
change or by reducing some of the threats or
ce-sistance to change.

2. Moving: the presentation of a direction of change
and the actual process of learning new attitudes.

3. Refreezing: the integration of the changed
attitudes into the rest of the personality and/or
into ongoing significant emotional relationships.

Traditionally, the implementation process has been viewed as

beginning after the definition and design phase and ending

V.after the physical installation of the hardware has been

completed and the system is functioning (33:8). In light of
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conducting a post implementation evaluation. These

strategies for a successful implementation reinforce what

many other management information system researchers have

expressed as being factors for success. These success

factors will be discussed in greater detail in a later

section. The literature review will now focus on one of the

most neglected and difficult to perform system strategies

identified by Multinovich and Vlahovich; the evaluation of

the system (33:15).

Evaluation

The evaluation of the implementation process is a

necessary step if the management information system is to be

determined to be either successful or unsuccessful. Rivard

and Huff define evaluation in the following way:

Evaluation is a set of planned activities undertaken to
provide those responsible for the management of the
change with a satisfactory assessment of the effects
and/or progress of the change effort . . . (36:45)

A key word in their definition is the work "planned". Far

too often, the evaluation of a management information system

is often neglected or is thought of as a separate activity

* (36:45). In addition, most management information systems

are not systematically evaluated (26:43). Rivard and Huff

* . feel that the evaluation process is an integral part of the

implementation process, and that the evaluation process

should begin even before the system is designed (36:45).
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the organizational change model, the middle stage has been

viewed as the system designer's responsibility, and the

unfreezing stage and the refreezing stages have been the

responsibility of the organization (24:200).

* Implementation, however, involves all three stages. Some of

the organizational forces which are present in the first

stage are: top management support foc the implementation; a

clear felt need by the user for the implementation; and a

clearly visible problem (24:200). A study by Sorensen and

Sand of 280 management science projects indicates that the

* three-stage framework has "substantial explanatory power and

that the refreezing stage seems most critical in explaining

implementation success" (24:201).

Multinovich and Vlahovich (33) have outlined several

strategies which they feel will increase the probability of

successfully implementing a management information system.

These strategies can be classified as either "people related

* strategies or system related strategies" (33:9-10). The

people related strategies include recommendations such as:

get management involved; ascertain if there is a felt need

for the system; get user involvement; provide training and

education; consider user requirements; consider user

attitudes; establish effective communication; keep interface

simple; and let the management determine information

usefulness (33:9-12). The system related strategies include

such as ideas as identifying the problem, planning the

implementation, controlling the implementation process, and

25
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- - Keen has developed three requirements for a proper

evaluation of a management information system (36:45). The

first requirement is that the concept of success must be

defined for the particular computer system. The second

requirement is that management must allocate both resources

and responsibilities to be dedicated for the purpose of

* system evaluation. Tie thirl requirement is that the

organization must "develop methods and criteria for

evaluation" (36:45)

DeGroff has identified the following three management-

type questions which should dominate the implementation

* evaluation process if the evaluation is to be successful

(7:4).

1. Does this organization's information system
provide meaningful data for the organization's
control, evaluation, and planning process?

2. Is the information timely, accurate, and presented
in a form conducive to solving problems and
answering questions as they occur in the
organization?

3. Does the information improve the over-all
effectiveness ol t"e organization's operation and
does the system create dicect or indirect benefits
to the citizens? (7:4)

In the evaluation process, DeGroff has identified several

important steps which are required for an effective

evaluation of a management information system. The first

step is to clearly identify those objectives that the

management information system was designed to meet (7:4).

If the system objectives are not established prior to the
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implementation of the system, the results of the evaluation

will not be as conclusive as if the objectives had been

determined prior to the implementation. The next important

step is to evaluate the user's perceptions of information

systems (7:5). By evaluating the users' perceptions of

- . information systems, it is possible to collect important

implementation information such as the determination of who

7' the users will be, the level of need of the users, the

user's value of information and the user's level of

expectation (7:5).

The evaluation of a management information system is

important throughout the entire life cycle of the system.

* The life cycle of an information system consists of "the

problem awareness and definition stage, the design stage,

and the implementation stage" (20:10). Evaluation during

* . the definition and design stage of the system allows

important modifications to be made to the system prior to

the actual implementation of the s~stem (22:41).

Modifications made to the system prior to the actual

implementation, versus modifications after the

implementation, often result in significant cost savings to

* . the organization During and after the implementation stage,

the evaluation process is important in determining whether

or not the system is successful. in meeting its objectives

and whether or not any improvements should be made to the

system (22:41).
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Chandler divides the evaluation of a management

information system into two basic types (4:61). The first

type of evalliation focuses on the computer system domain,

wnile the second type of evaluation focuses on the user

domain (4:61). "Each has its own goals and measures"

(4:61). Common measures of performance for the computer

system domain include system cost, resource utilization, and

the efficiency of the system. For the user domain, common

measures of performance are system reliability and response

time.

Pne fundamentai approach to evaluating management

information systems has changed in recent years. Initially,

information systems were evaluated primarily on the basis of

their technical capabilities (28:203). "This emphasis was

justified due to the relatively high cost of the early

computer systems" (20:10). Based on the behavioral research

in management information systems, it has become apparent

that the evaluation of only the technical features of a

computer system is not sufficient for "consistent success in

developing information systems in an organization?" (24:50).

It is for this reason that the emphasis for systems

evaluation is beginning to focus more on areas such as:

how well the planning function was carried out; on user
It involvement; on attitudinal assessments about systems

usage; on control or organizational resources; and on
the process of development. (20:10)
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An example of this change in emphasis is King and

Rodriquez's evaluation process model. King and Rodiriquez

developed a theoretical evaluation process model which

assesses the implementation of the system in "terms of

attitudes, value perceptions, information usage, and

decision performance" (26:43). King and Rodriquez feel that

all of these assessment areas are im-portant in the

evaluation of a system, but that the attitudes and value

perceptions assessment, in particular, are often neglected

(26:45).

Factors for Success Relationships

A tremendous amount of management information system

research has focused on the identification of those factors

which promote the successfJ; implementation of management

information systems. Keen and Morton have identified the

following five factors which they feel are essential for the

successful implementation of a management information

system:

1. Top management support

2. A clear felt need by the user

3. An immediate visible problem to work on

4. Early commitment by the user and conscious staff
involvement

5. A well-institutionalized MIS group (24:50).

Sander and Courtney's study of organizational factors, which

influence the success of an information system, concluded
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tnat top management support, user training, and computer

experience are all associated with the successful

implementation of a information system (39:77).

Robey identifies user concerns as being a critical

factor for the successful implementation of a management

information system (37:537). He argues that unless a

management information system assists people in the

performance of their jobs, the implementation no matter how

carefully planned will not succeed (37:537). In addition,

Robey states that if a management information system reduces

the rewards for the people within the organization, the

system is "likely to meet with disaster" (37:537).

There is some controversy as to what degree user

involvement is related to the success of a management

information system. User involvement refers to the

participation of the intended users in the system

development procesc. Ives and Olson state that the

"research on user involvement is rarely based on strong

theory" (23:587). The researchers feel that conclusions

produced by studies about user involvement and the success

of a management information system should be reviewed

carefully.

It is sometimes difficult to evaluate the success of a

management information system using strictly objective

measures of success such as economic measures. This is true

for several reasons. First, many of the costs and benefits
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of a management information system are "difficult to

recognize and convert to monetary equivalents" (23:591). In

addition, the data on the quality of the system may be

obtainable, but frequently the organization does not keep

track of this information for the purpose of research

(23:591). For this reason, subjective outcome variables

have been used to measure the success of the implementation

of a management information system. Examples of these

subjective measures includes measures such as the perceived

quality of the system and system acceptance (23:591-592).

A special case where there is a definite lack of an

objective economic success variable is the evaluation of a

management information system in a nonprofit organization.

Due to the service nature of the organization, the success

variable clearly has to be something other than profit-

oriented. Anthony and Young state that the goal of a

nonprofit organization is to "render as much service as

possible with a given amount of resources, or to to use as

few resources as possible to render a given amount of

services" (2:41). Due to the lack of a profit measure, a

nonprofit organization is limited in the following ways

(2:42-43):

1. rhere is no single criterion for making decisions
such as a profit measure.

2. There is a difficulty in relating costs and
benefits.

3. It is difficult to measure performance in service
organizations.
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4. There is normally a tendency within nonprofit
organizations to centralize decisions.

One point that the research in implementation has

recognized is that there is a definite need for a definition

of inform-ation system success prior to the implementation of

the system. Deciding on the appropriate measure of success

for a management information system is normally not a simple

task. Previous research has utilized many different

" success variables". Sands and Courtney's success variables

included the users' perceptions of their overall

satisfaction with the system and their decision-making

satisfaction with the system (39:80). Both of these

measures of success are subjective rather than objective.

Lucas in many of his behavioral studies has utilized the

degree of use of the system by the user as his success

variable (37:528). The use of a system can be an

appropriate measure of success as long as the use of the

system is voluntary. If the use of the system is not

voluntary, systaem usage does not truly reflect a true

measure of success for the information system. Ives and

Olson discussed the importance of determining the proper

indicator of success of a management information system.

The ideal indicator of success of a computer-based
infijrmation system is the aggregate organizational
benefit accruing for it when compared with alternative
investments. The set of measures utilized to determine
some aspect of the benefits of a system to the

* organization is referred to here as measures of system
* quality. (23:591)
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The most common success variable that has been used in the

study of the relationship between user involvement and the

success of a management information system has been system

acceptance (23:592).

User Attitudes and the Success of a Management Information

System

A number of studies have evaluated the relationship

between the user attitudes and the success of a management

information system. It has been shown in past research that

"human factors are very significant in the success of

information system development" (6:429). In addition,

Surveys and experiments show that attitudes towards
various features of an MIS, system development
personnel, and computers in general are related to user
behavior. (37:527)

Although most of the research tends to support the theory

that user attitudes are related to the success of a

* - management information system, a study by Schewe (1976)

concluded that there is no significant relationship between

- . user attitudes and the success of a management information

system (37:529) where Schewe defined success as being

measured by system usage. In contrast to the findings by

Schewe, researchers have determined that user attitudes are

related to the success of a management information system.

Two researchers that focused their work on the relationship

between user attitudes and the success of a management

information systems are Schultz and Slevin.
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In the mid-1970's, Schultz and Slevin realized that the

research on management information system implementation was

very limited (40:154), and that there was a need to increase

the amount of implementation research. The researchers, in

an attempt to stimulate the collection of data on system

implementations, devised a Likert-scale instrument which

they felt would "provide a meaningful and easily used

instrument for data collection" (40:154). The Schultz and

Slevin instrument was designed to measure the attitudes of

the system users in an attempt to discover which attitudes,

if any, were related to the successful implementation of a

management information system. The goal of their study was

to validate their attitude instrument and to determine the

the attitudinal factors associated with the success of a

management information system. The approach that Schultz

and Slevin used was supported by the research on individual

attitude measurement and change which was prevalent at the

time (40:155).

Their 100 item questionnaire was pretested by being

administered to a sample of 145 MBA students (40:160).

After being pretested, the questionnaire was revised to

include 67 Likert-scale items (40:160). These Likert items

were used to determine which attitudes the system users

thought to be significant. The attitudes were the

independent variables in their study. The dependent
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variables for their study consisted of five questions which

measured the users' perceptions of the system's value

(40:160). The questionnaire was administered to 106

managers in a large manufacturing company. The researchers

performed an orthogonal factor analysis on the responses to

the 67 Likert-scale questions they received to determine the

important underlying attitudes (40:161). Of the 67 Likert-

scale questions which were originally included in the study,

"10 were discarded because of low factor loadings or lack of

interpretability" (40:163). 57 Likert items were included

in the final analysis. As a result of their study, the

following seven attitudes were identified (40:174-177):

S.1. Performance (Factor 1) - The effect on managers'
job performance and performance validity.

2. Interpersonal (Factor 2) - Interpersonal relations,
communication, and increased interaction and
consultation with others.

- 3. Changes (Factor 3) - Changes will occur in
organization structure and people I deal -!itn.

4. Goals (Factor 4) - Goals will be more clear, more
congruent to workers, and more achievable.

5. Support/Resistance (Factor 5) - Model has
implementation support-adequate top management,
tecnnical, and organizational support and does not
have undue resistance.

6. Client/Researcher (Factor 6) - Researchers
understand management problems and work well with
their client.

7. Urgency (Factor 7) - Need for results, even with
costs involved; importance to me, boss, top
management.
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Using regression analysis, Schultz and Slevin

determined that there were significant associations between

the perceptions of system's value and the users' attitudes

of performance (factor 1), goals (factor 4),

support/resistance (factor 5) and urgency (factor 7).

One final note about the research performed by Schultz

and Slevin is that some researchers feel that they did not

strictly distinguish between attitudes and perceptions in

their study (37:530). Robey, in an explanation of the

methodology used by Schultz and Slevin, felt that it was not

necessary for Schultz and Slevin to make such a fine

conceptual decision between attitudes and perceptions

(37:530) but Robey stated that more emphasis should "be

placed on the object of those attitudes than on whether the

measure is of a belief, an affective response, or a

perception" (37:530).

In addition to the research conducted by Schultz and

Slevin, several different researchers have used the Schultz

and Slevin instrument to investigate the relationship

between user attitudes and behavior (37:531). In 1977,

Rodriguez used Schultz and Slevin's instrument to study the

effectiveness of different implementation strategies in a

laboratory setting (37:531). Rodriquez investigated the

relationship between user attitudes and the use of an

interactive decision support system. Rodriquez found that
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performance (factor 1), goals (factor 4) and urgency (factor

7) were positively related to the "subjects' perceived worth

of the system and their actual use of it" (37:531).

Robey and Zeller (1978) conducted a study to determine

the reasons why the implementation of a particular

management information system was successful in one location

and unsuccessful in another location (33:71). The

researchers conducted interviews and used Schultz and

Slevin's instrument to identify the areas that the system

users were most concerned with. Robey and Zeller discovered

that the system users, where the management information

system was successfully implemented, perceived the attitudes

of performance (factor 1) and urgency (factor 7) more

favorably than the system users where the implementation of

the management information system failed (38:73). Robey and

Zeller concluded that at the individual level, certain

attitudes are more important in the successful

implementation of a management information system than

others (38:75). They also emphasized that strong Lop

management support is essential if the management

information system is to be adopted by the users (38:75).

Robey and Bakr (1978) used Schultz and Slevin's

instrument to investigate how certain user attitudes are

related to users' individual differences in work values and

with time of exposure to new information technology"
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(37:531). Robey and Bakr found that the attitudes of

performance (factor 1) and urgency (factor 7), in addition

to goals, (factor 4) varied significantly.

Finally in 1979, Robey used Schultz and Slevin's

instrument to evaluate the relationship between user

attitudes and the use of the management information system

and the relationship between user attitudes and the

perceived worth of the system. In his study of the

*- relationship between user attitudes and management

information system use, Robey found that there was a

significant relationship between the use of the system and

the attitudes of the users which included: performance

(factor 1), goals (factor 4), support/resistance (factor 5),

client/researcher (factor 6) and urgency (factor 7) (37:533-

534). Robey also discovered that the association between

the use of the system and the performance attitude was the

strongest (37:533). Using an attachment to the Schultz and

Slevin instrument, Robey found that there was also a

relationship between attitudes and the perceived worth of

the system, but that the attitudes are "less powerful in

predicting subjective assessments of perceived worth

although the relationships are significant" (37:534). Robey

concluded that although there are strong positive

relationships between user attitudes and the use of a

management information system, it can not be concluded that

the attitudes of the users cause the behavior (37:537).
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Conclusion

The goal of this literature review was to present a

framework for evaluating the relationship between user

- attitudes and the success of a management information

system. The literature review first focused on the

- . definition of a management information system and tne ways

that a management information system can impact an

organization at both the individual and group level. It was

shown that the implementation of a management information

system can bring about either positive or negative cnanges

to the organization.

The literature review then looked at the concept of

implementation as a change process and the need for a

systematic evaluation of the implementation. The next area

discussed those behavioral factors which research has shown

impact the success of a management information system. A

critical subject that was identified was the need for a

-multi-dimensioned definition of success that would include

both system and user inputs. It was also shown that this

definition of success should be decided upon prior to the

implementation of the system.

The final section focused on the research that has been

performed on the relationship between user attitudes and the

success of a management information system. The primary

emphasis was on the attitude instrument developed by Schultz

and Slevin. The Schultz and Slevin instrument has been used
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repeatedly to determine which areas of the implementation

process are of the greatest concern to the user.

Specifically, the attitudes relating to job performance,

clarity of goals, and sense of urgency have been shown more

frequently to be related to the success of a management

information system.

The next chapter will focus on the methodology that was

used in this study to evaluate the relationship between user

attitudes and the success of the Work Information Management

System.
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d% III. Research Methodology

Overview

This chaoter describes the approach and techniques thit

were used to answer the research questions which were

identified in Chapter I.

In order to dnswer the first research question, it was

necessary to replicate the research performed by Moschner

and Nightengale in 1984. To accomplish this objective, the

survey questionnaire which was used in the 1934 stwdy was

again used. The body of the questionnaire remained

C unchanged with the exception that a fourth section was

added. The fourth section of the questionnaire contained

questions which were used to identify additional perceptions

of the users about the Work Information Management System.

The replication of the 1984 study also served to validate

the methodology used in the earlier study. Using the

findings from the 1984 study as a baseline, the goal of the

first researcn question was to determine if the relationship

between user attitudes and the perceived success of the Work

Information Management System has changed over time.

The second research question was answered by evaluating

the overall perception of the success of the Work

Information Management System in 1985 as compared to 1984

using the two-sample t-test. In addition, an analysis was

conducted to determine if the users of the Work Information

- Management System perceive that changes are necessary in

order to make the implementation of WIMS more successful.
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The final two research questions were answered by doing

a descriptive analysis of the responses to the fourth

section of the questionnaire.

This chapter includes a discussion on the research

design, a description of the population and the sample size,

and a section on the sampling technique that was used in

* this study. Later sections of the methodology chapter

*examine the research questionnaire and the validity of eacn

section. Finally, the remainder of the methodology chapter

includes an explanation of the statistical analyses that

were used and the assumptions that were made.

Research Design

In order to determine if the relationship between user

attitudes and the perceived success of the Work Information

Management system is changing over time, it was necessary to

use a longitudinal design. A longitudinal study is a study

that has been repeated over periods of time (17:80). The

same respondents may be used in each study, or different

people may be used in each study (5:207). One of the key

advantages of a longitudinal study over a cross-sectional

study is that the changes that occur over time can be

evaluated and, in some cases, causality can be determined

(17:80). In a longitudinal study, the respondents are

generally asked questions about things that are either

* onaoing or have recently occurred. A critical factor in a

valid longitudinal study is that the researchers must be

careful to accurately document the methodology used so that
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the study may be repeated over different time intervals. If

the methodology is not documented correctly, it is not

possible to repeat the study without introducing errors

which could bias the results to an unknown degree. The

methodology for this longitudinal design was based on the

methodology used by the Moschner and Nightengale in their

1984 thesis (31). The actual dat. base which was used for

the 1984 research was again used in this study to replicate

the findings of Moschner and Nightengale.

Population

The population for this study consisted of all the

locations included in the 1984 study. The following

organizations were included (31:80-81):

1. Headquarters U.S. Air Force (HQ USAF),
Pentagon DC;

2. Headquarters Air Force Reserve (HQ AFRES),
Robins AFB GA:

3. Air Force Engineering and Services Center (AFESC),
Tyndall AFB FL;

4. Alaskan Air Command (AAC), Elmendorf AFB AK;

5. Air Force Communications Command (AFCC),
Scott AFB IL;

6. Air Force Logistics Command (AFLC),
Wright-Patterson AFB OH;

7. Air Force Systems Command (AFSC), Andrews AFB MD;

8. Air Training Command (ATC), Randolph AFB TX;

9. Military Airlift Command (MAC), Scott AFB IL;

10. Pacific Air Forces (PACAF), Hickam AFB HI;

11. Strategic Air Command (SAC), Offut AFB NE;
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12. Space Command (SPACECOM), Peterson AFB CO;

13. Tactical Air Command (TAC), Langley AFB VA;

14. U.S. Air Forces in Europe (USAFE),
Ramstein AB Germany;

13. AFRCE (Ballistic Missile Support), Norton AF3 CA;

16. AFRCE (Central Region), Dallas TX;

17. AFRCE (Eastern Region), Atlanta GA;

18. AFRCE (United Kingdom), Ruislip AB U.K.; and

19. AFRCE (Western Region), San Francisco CA.

The population consisted of 2025 WIMS users (31:81). A

-2 WINS user was defined as any individual that has a valid

WIMS user identification code and is currently in the

. organization's WIMS security system. The users of the Work

Information Management System include both military and

civilians. The military grades range from Second Lieutenant

to Colonel for officers and from Airman to Chief Master

Sergeant for enlisted. The civilian grades range from GS-3

to GS-14 and from GM-13 to GM-15 (31:81).

-F The population was divided into 19 subpopulations by

location. The size of the subpopulations range from 19

users at the AFRCE (Ballistic Missile Support) to 331 at the

Air Force Engineering and Services Center (31:81).

kW Sample Size

There were several key factors to consider in the

determination of the sample size to be used in the study.

Two of these factors were based on the statistical tests

that were used in the examination of the data (31:82). The
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first criteria was the number of cases that were required to

perform factor analysis, and the second criteria was the

number of cases that were required for multiple regression

analysis. An additional criteria to consider was that the

sample size selected for the 1985 study should approximate

the sample size for the 1984 study so that the error in the

statistical tests due to unequal sample sizes would be

minimized.

In pecforming a factor analysis, Comrey uses the

criteria that acceptable sample sizes range from 50, which

is regarded as poor, to 1000 which is considered excellent

(44:379). Other sources say that a "sample size of 50 may

even De adequate as long as there are notably more cases

than factors" (44:379). Based on a review of the current

literature on factor analysis, Moschner and Nightengale

concluded that the general rule is that "there should be

four or five times as many observations as there are

variables to be analyzed" (31:82). The maximum number of

variables to be factored in this study was 56. These 56

variables, derived from Schultz and Slevin's instrument,

were the questions from the third section of the

questionnaire. The resultant sample size based on the

requiceents for factor analysis was four times the number

of variables to be factored, or 224.

The minimum sample size that is recommended for

regression analysis is four to five times the number of

independent variables that are to used in the regression
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analysis (44:86). There will be a maximum of 7 independent

variables to consider in the multiple regression analysis.

These independent variables are the theoretical 7 attitude

factors which were produced from Part III of the question-

naire. The resulting minimum sample size was computed to be

5 times the 7 attitude variables, or 35 cases.

Since the 224 cases wvas more restrictive then the 35

cases, the minimum sample size for the study was determined

to be 224 cases. In order to ensure an adequate response

rate, 400 questionnaires were distributed to the various

organizations. The number of questionnaires that were

distributed in the 1985 study is identical to the number of

questionnaires distributed in the 1984 study (31:83). Since

the return rate for the 1984 research exceeded 60 percent,

it was assumed that the response rate for the 1985 study

should be at least sixty percent.

Sampling Technique

A proportionate stratified sampling technique was used

to collect the sample. Using this technique, the population

was divided into subpopulations, and each of the sub-

populations were randomly sampled. There are several

distinct advantages to using a proportionate stratified

sampling plan (17:167). The first advantage is that the use

of this plan will increase the statistical efficiency of the

7 sample. The second advantage is that the probability of

adequately representing each subpopulation is increased.

The individual organization sample sizes that were used in

the former study were again used in this study.
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TABLE I

Sample Size Proportion and Sample Size, by Stratum

STRATUM POPULATION RELATIVE SAMPLE
SIZE WEIGHT SIZE

AAC 51 0.03 12
AFCC 20 0.01 4
AFLC 117 0.06 24
AFRCE(BMS) 19 0.01 4
AFRCE(CR) 40 0.02 8
AFRCE(ER) 38 0.02 8
AFRCE(UK) 35 0.02 8
AFRCE(WR) 38 0.02 8
AFSC 54 0.03 12
ATC 106 0.05 20
HQ AFESC 331 0.16 64
HQ AFRES 53 0.03 12
HQ USAF 226 0.11 44
MAC 110 0.05 20
PACAF 112 0.05 20
SPACECOM 63 0.03 12
TAC 178 0.09 36
USAFE 227 0.11 44

TOTALS 2,025 1.00 400

Table I which was adapted from the 1984 study (31:85)

shows the population size, relative weight, and sample size

for each organization. The system administrator provided a

current list of the names of all WIMS users in his organi-

zation. The users were selected from each organization

using a simple random sample. Each system administrator

agreed to act as the focal point within his organization.

The system administrator at each organization was

responsible for distributing the survey packages to the
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selected users and collecting all completed surveys. The

system administrator then mailed the package of completed

surveys back to the researcher. The survey was conducted

during the period of June to July 1985.

Research Questionnaire

The attitude questionnaire (Appendix A) used in this

study was based on the survey instrument developed by

Moschner and Nightengale in their 1984 research (31). As

mentioned previously, the questionnaire is identical to the

survey used in 1984 with the exception that a fourth section

was added. The attitude questionnaire is divided into four

parts. Part I contains the questions which record the

demographic information of the respondents3. The questions

include the respondent'm s location, level of education,

amount of computer experience prior to the implementation of

WIMS, years of USAF service, and age. The questions were

presented as multiple choice questions. M~oschner and

Nightengale collected this information to determine if any

of the demographic variables might be related to either the

perceived success of the Work Information Management System

or to a particular attitude (31:101). This study did not

attempt to replicate this part of the 1984 research because

.6 the current research focused on the possible change in the

relationship between user attitudes and perceived success

and not the relationship between demographic variables and

user attitudes or the relationship between demographic
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variables and perceived success. The information from Part

I of the survey was collected primarily to expand the data

* base that was established in 1984. This information,

however, was not used in the data analysis. Since this

section records factual information, validation was not

required for this section.

Part II of the questionnaire contains 9 questions which

measure the respondent's perceptions of the success of the

Work Information Management System. These questions were

developed by Moschner and Nightengale based on the Air

* Force's objectives for the MAJCOM and AFRCE WIMS (31:89).

The questions are as follows:

1. How has WIMS changed your productivity?

2. How has WIMS changed your accuracy in decision-
making?

3. How has WIMS changed your response time for making
decisions?

4. How has WIMS changed the amount of information you
use in your decision-making?

5. How has WIMS changed the amount of time you spend
in preparing reports?

6. How has WIMS changed the amount of time you spend
in reducing (consolidating) data?

7. How has WIMS changed the availability of
information that you need to do your job?

8. How has WIMS changed the speed at which you

circulate information in your work?

9. How has WIMS succeeded or failed?

The questions are based on a seven-point Likert scale. With

U the exception of the last question, a response of "I" would

indicate least change, a response of "4" would indicate no
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change, and a response of "7" would indicate the most

change. For the last question in Part ii, a response of "1"

would cepresent the greatest degree of failure, a response

of "4" would represent no change, and a response of "7"

would represent the greatest degree of success. This

section of the questionnaire was validated by the successful

use of this part of the questionnaire in the 1984 study. In

addition, factor analysis was again performed to determine

if all of the questions actually measure the underlying

variable of the perceived success of WJIMS.

Although an obj;ective measure of success would have

been desirable, the success measure for this study was

subjective since it was based strictly on the perceptions of

the users. The use of a subjective success variable is not

uncommon in management information system research. Many of

the past management information system studies have used

subjective variables as their measures of success (23:592;

26:43). Two common subjective variables that have been used

are the perceived quality of the system and the degree of

system acceptance (23:591-592). In addition, since the Air

Force is a nonprofit organization, it is difficult to

convert the services it performs to measurable quantities.

For these reasons, the use of a subjective measure of

success was justified.

The third part of the questionnaire was based on an

instrument developed by Schultz and Slevin which measures

the attitudes of management information system users.
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Schultz and Slevin's instrument consists of 56 statements

which describe various aspects of a management inEormation

system (40:174-177). In their study, Moschner and

Nightengale revised the Schultz and Slevin questionnaire in

two respects (31:90). The first revision was thaz the name

WIMS was substituted for the name Forecast. Forecast was

the name of the management information system that Scnultz

and Slevin studied in their research. The second revision

was to the tense of the statements. Scnultz and Slevin's

instrument was written in the future tense. Moschner and

Nightengale revised the wording from the future tense to tne

present tense. The statements in Part III use a "five point

Likert-type scale for the responses" (31:90). A response of

"1" indicates the strongest possible disagreement with a

particular statement. Responses of "3" and "5" represents

uncertainty and the strongest possible agreement

respectively.

In their study, Schultz and Slevin used factor analysis

on the 56 questions to identify seven underlying dimensions

of attitudes: individual job performance, interpersonal

relations, organizational changes, goal clarity,

implementation support, client/researchers relations, and

sense of urgency (40:164). Moschner and Nightengale in

their 1984 study replicated the work of Schultz and Slevin

(31) in producing these factors. This study also performed

a factor analysis on Part III of this questionnaire as a

part of the replication of the 1984 study and as a further

means of validation for this section.
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Part IV of the survey was added to the 1984

questionnaire to answer the final two research questions.

Questions 72 and 73 asked the respondents for their

percepti'ons of the quantity and quality of the information

in their organization's WIMS. Questions 74 and 75 collected

information about the amount of time the individual uses

WIMS and the percent of time that the individual feels

frustrated using WIMS. For questions 72 through 75, the

respondents answered the question with a percentage which

ranged from 0 - 100 percent. Questions 76 and 77 are open

ended questions which investigate the opinions of the

respondents on the positive and negative impacts of the

implementation of the Work Information Management System in

their organization. Question number 78 provided a means for

the user of WIMS to provide feedback as to how they feel

that the implementation of WIMS could be changed in order to

make the system more successful.

The responses from questions 72 through 78 were

investigated by examining the range and frequency of the

responses given. Their value to the study is to provide

additional insight into determining the degree to which the

implementation of the Work Information Management System has

succeeded or failed.

17 Statistical Analyses

Statistical analyses were used in this study for the

purpose of validating the use of the survey instrument and

answering the research questions. The specific statistical
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techniques that were performed were factor analysis,

reliability analysis, multiple regression analysis and the

-. two-sample t test. In order for these parametric techniques

to be used, the assumption must be made that the data is at

least interval-level data (31:94; 17:413; 29:146; 30:1-17;

34:6). "Interval-level data assumes an exact knowledge of

* the differences between the objects being measured"

-' (29:145). The key characteristic of the interval-level

scale is that the intervals are of equal distance (17:125;

29:145; 30:1-16). This characteristic allows the addition

and subtraction of values (30:1-16).

Currently, there is a debate as to whether or not

parametric statistics can be used on ordinal-level data

(17:123; 29:146; 34:5). Although statistics developed for a

Particular level of measurement can always be used with

- variables at an equal or higher level of measurement (34:5),

statistics can not be arbitrarily applied to lower-level

variables without careful consideration (34:5). In

addition, a controversy exists today as to whether or not

attitude surveys can be considered to be interval-level

(17:125; 29:146). Since the attitude questionnaire for this

* study uses Likert-type scales, the data for this study can

* . only be considered ordinal-level (31:94). The use of

ordinal-level data only allows the data to be rank ordered,

and no determination can be made about the relative distance

between the data points (17:122; 29:145).
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One opinion that is generally accepted today is that

parametric statistics, except for extreme cases, may be used

with ordinal-level data (17:125; 29:146).

Abelson and Tukey argue that the proper assignment of
numeric values to the categories of an ordinal scale
will allow it to be treated as it were measured at the
interval-level. (34:6)

The justification for using parametric statistics in this

study was based on the growing acceptance of many

researchers to allow the use parametric techniques on

ordinal-level data if the data will at least approximate

interval-level data (31:94; 29:146).

Factor Analysis

Factor analysis is a collection of statistical

techniques used to simplify data analysis by representing a

set of manifestation (measurable) variables with a smaller

number of latent variables or factors (30:6-12; 25:9;

17:450; 29:149; 34:10). Factor analysis was used in this

study to reduce the large number of questions in Parts II

and III of the questionnaire to a smaller number of more

meaningful variables or factors.

There are three common steps in performing factor

analysis. The first step is the preparation of the

correlation matrix (34:469). The correlation matrix will

* indicate the degree of association between the different

manifestation variables (25:9,76). The second step in

factor analysis is the extraction of the initial factors

(34:469; 17:450). "Each of the factors will contribute to
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explaining or reproducing the values actually obtained for

the manifestation variables to the greatest extent possible"

(30:6-4). One common approach to generate the factors is

the principle component technique (17:450). This was the

method used in this study.

The principal component technique attempts to define a
-'.set of uncorrelated new variables called principal

*. components as linear combinations of the manifestation
*variables (30:6-71).

The first principal component will be the optimal linear

combination of the manifestation variables for explaining

the variance in the data (17:450). The succeeding principal

components or factors will be the optimal linear

combinations for explaining the variance of the data which

was not included in previous factors (17:450; 30:6-72). The

third step in factor analysis is the rotation of the factors

to a terminal solution (34:469). Orthogonal rotation was

used in this analysis to achieve the least ambiguous

condition between the factors and the variables (31:97;

17:451; 44:399). The rotation is acc3mplished by

"maximizing the variance of the lradings across variables

* with factors"(44:399). In order to perform the factor

analysis, the subprogram FACTOR in the Statistical Package

for the Social Sciences (SPSS) (34:468-514) was used. There

were several outputs from the FACTOR program which needed to

be examined. These were the factor loadings, communalities,

* and eigenvalues.

*D The factor loading is the correlation between the

factor and the original variables (30:6-25; 31:97). The
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value of the factor loading can range from -1.0 to +1.0

(31:97). The absolute value of a factor loading greater

than 0.30 is considered significant (30:6-28; C:98). Any

variable that did not load at least 0.30 on any factor was

eliminated from the study (31:98).

The communality (h2 ) is equal to the square of the

factor loading for each variable (25:21). "The communality

represents the amount of variance in the variable that is

explained by the set of factors" (31:98). The value of the

communality can range from 0.0 to 1.0, and the minimum value

of communalities that were considered significant in this

study was 0.25. Variables with communalities less than 0.25

were eliminated from the analysis.

The selection of the maximum number of factors to be

retained in the analysis is one of the primary decisions to

be made in factor analysis (44:406). There are several

accepted methods for determining which factors to retain.

The most common "rule of thumb" criteria is to keep all

factors with an eigenvalue greater than 1.0 (44:406; 30:6-

24). "The eigenvalue represents the amount of total variance

explained by each successive factor" (30:6-72).

An alternative method to determine the number of

factors to be retained is the scree test (30:6-23; 44:406).

The scree test is a graphical procedure which involves

plotting the percent of variance (eigenvalues) versus the

number of factors (44:406). All the factors, up to and

including the factor which begins the scree line, are

retained (30:6-24).

57



A third criteria for determining the number of factors

to retain is to examine the total amount of variance

explained by the set of factors (31:97). This was the

method utilized by Moschner and Nightengale in their study.

Tneir minimum criteria involved accepting a solution which

accounts for at least 60 percent of the total variance in

the data (31:97). This was also the method used in this

study.

Once the factor analysis has been accomplished, it is

necessary to perform a reliability analysis on the results

of tne factor analysis. In this study, the internal

consistency method was selected to evaluate the reliability

of the factors. "This method assesses the degree to which

the questions associated with a particular factor are

homogeneous" (31:93). The subprogram RELIABILITY from SPSS

(21:248-267) was used to determine the reliability of the

instrument. Cronbach's Coefficient Alpha was selected as

the ineisure of reliability. The coefficient's value can

r nge from 0.0 to 1.0 (31:99). A low reliability value

indicates that "a substantial portion of the variance in the

observed scores is due to measurement error" (31:99). In

contrast, a high reliability coefficient indicates that

there is a only a small degree of measurement error.

Although it is difficult to establish a minimum value for

reliaoility (3:51), a minimum value of 0.7 was used to

determine whether or not a factor's reliability was

significant.
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Multiple Regression Analysis

Multiple regression analysis is a set of statistical

techniques used to evaluate the relationship between a

dependent variable and several independent variables (44:86;

34:8; 29:163). "The basic goal of multiple regression is to

produce a linear combination of independent variables which

will correlate highly with the dependent variable" (34:8).

Multiple regression techniques were used to accomplish two

different objectives. The first objective was to use

multiple regression to replicate the analysis by Moschner

and Nightengale to determine if their is a significant

relationship between user attitudes and the perceived

success of WIMS. The second objective, which is more

complex than the first, was to determine whether or not the

1984 regression model was equal to the 1985 regression

model.

The dependent variable in the regression analysis was

the perceived success of the Work Information Management

System. This variable was calculated using those variables

from Part II of the questionnaire which were determined by

L factor and reliability analyses to measure the latent

variable of the success of WIMS. The actual value of the

dependent variable was computed by averaging the responses

to the questions selected from Part II.

The independent variables of interest included each of

*the seven attitude factors which were determined by factor

* analysis. In the building of the regression model, the goal
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of the regression analysis was to limit the number of

*independent variables so that the "inclusion of an

additional independent variable would not significantly

increase the accuracy of the model" (29:165).

The NEW REGRESSION subprogram of SPSS (21:94-121) was

used to perform the multiple regression analysis. In

performing the statistical analysis, the following output

from the NEW REGRESSION program was examined:

- Pearson Correlation Coefficient (r)
- Coefficient of determination (R-Squared)
- Change in R-squared
- Standardized Regression Coefficient (beta)
- F-change significance

The Pearson Correlation Coefficient (r) is a

measure of the strength of the linear relationship between

the dependent variable and any one independent variable

(34:276-300)

The coefficient of determination (R-Squared) is

a representation of the proportion of the dependent

variable's variation explained by the independent variables

in the regression model (31:103).

The change in R-squared represents the particular

amount of the the variation of the dependent variable

explained by the addition of another independent variable in

the regression model (34:336).

The standardized regression coefficient (beta) is the

"product of the unstandardized regression coefficient and

the ratio of the standard deviation of the independent

variable to the standard deviation of the dependent

variable" (31:104).
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"The F-change significance represents the level of

significance of the F-ratio test" (31:i4). The F-test is

used to statistically determine whether or not the "multiple

correlation is zero in the population from wnich the sample

was drawn" (34:335).

Assumptions

The following assumptions were made in performing the

regression analysis (31:104-105):

1. Each array of values for the dependent variable
for a given combination of independent variables
follows the normal distribution.

2. The regression line of the dependent variable and
the independent variables is linear.

3. All of the arrays of values for the dependent
variables nave the same variance.

4. The level of data used was at least interval

scale.

The SCATTERPLOT option in NEW REGRESSION (21:112-114) was

used to examine the residuals to determine if any of the

first three assumptions had been violated. A residual value

is calculated by taking the difference between the actal

value of the dependent variable and the predicted value of

the dependent variable generated by the regression model.

The residuals were plotted against the predicted value of

the dependent variable and the shape of the scatterplot was

observed to determine if the assumptions were violated.

Two-Sample t Test

The objective for using the two-sample t test is to

determine whether or not there is a significant difference
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between two population means (Mis) based on the differences

between the sample means (34:267). There are two primary

assumptions made when this test is used. The first

assumption is that both populations are normally distributed

and independent of one another (16:287). The second

assumption is that the two population variances are equal

but unknown.

Although the population variance is unknown, an

estimation of the population variance is computed using the

two sample variances and number of cases in each sample.

This estimation of population variances is the pooled

estimator of the common variance, or S 2
p

2 2
.- (m-l)Sl + (n-l)S 2

| ' "S 2 =

m+ n -2

where

S 2  the sample variance for group 1

2S2 2  the sample variance for group 2

m = the number of cases in group 1

n = the number of cases in group 2

The test statistic is

Td 0

S [(l/m) + (1/n)]I /2

where P

SX the sample mean for group 1

Y = the sample mean for group 2
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do= the difference between the population means

The null hypothesis is generally that the difference between

the population means (Mis) is equal to do, or in equation

form:

Ho: M 1 - M2 = do

The alternative hypothesis can be one of the following

three forms:

Altenatve : H: M1 - M2 is greater than do
Alternative 2: Ha: Mi- M 2  is less than do

Alternative 3: Ha: M - M is not equal to d
1 2 0

"The rejection region for the various alternatives uses a t

critical value based on a (n + m - 2) degrees of freedom"

(16:289).

In this analysis, the level of significance alpha (a)

was equal to 0.05. The two-sample t test was used to

determine if the Work Information Management System was

perceived to be more successful in 1985 than it was in 1984.

The sample means were calculated using the average of the

questions in Part II which were used in the analysis to

measure the dependent variable (the perceived success of the

Work Information Management System). The null hypothesis
r was that the level of success for the WIMS is the same for

both 1984 and 1985. Each of the three alternative

hypotheses were explored. The questions which were included

in the computation of the perceived success of WIMS were
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selected from Part II of the questionnaire after a factor

analysis was performed to verify that each of the questions

actually measured tne underlying variable, "perceived

success".

The SPSS subprogram T-TEST (34:267-275) was used to

perform the comparison of the sample means.

Summary of Data Analysis

The goal of this chapter was to explain the methodology

used in examining the relationship between user attitudes

and the perceived success of the vork Information Management

System. Various statistical techniques were used to answer

the research questions proposed in Chapter I. The first

. technique, factor analysis, was used to determine both the

dependent variable (perceived success) and the independent

variables (user attitudes). Reliability analysis was then

performed to determine the degree to which the survey

questions associated with the attitude factors were

homogeneous (31:93). The next statistical technique

performed was multiple regression analysis. Multiple

regression analysis was used to determine which of the

users' attitudes were significantly related to the perceived

success of the management information system.

The responses from Part IV, questions 72 through 78 of

the survey questionnaire, were analyzed by examining the

" . range and frequency of the responses for each question.

Finally, the last statistical technique that was used

in the study was the two-sample t test. The two-sample t
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test was used to determine if the Work Information

Management System is perceived to be more or less successful

now then it was in 1984. The next chapter will report the

findings and analysis from this study.
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IV. Findings and Analysis

overview

This chapter describes the survey data that was

collected during this study and the analysis of the data

used in answering the research questions. In the first part

of this chapter, the findings of the study are presented in

* the sequence that the questions appeared in the survey

questionnaire. The remainder of this chapter contains the

results of the statistical analysis performed on the data.

The statistical techniques used in this study include factor

and reliability analysis, regression analysis, correlation

analysis and the two-sample t test.

Survey Response Rate

Four hundred survey questionnaires were distributed to

the 19 Air Force Engineering and Services organizations

which participated in the study. Of the 400 surveys that

were distributed, a total of 250 questionnaires were

returned, which represents an overall response rate of 62.5

percent. of those 250 questionnaires returned, 30

questionnaires were non-usable because the respondents

failed to complete Part II and/or Part III of the survey.

6 7,-Eleven questionnaires were not completed because the

individuals responded that they did not use WIMS. A total

of 220 usable questionnaires were collected, which

represents an effective return rate of 55 percent.
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TABLE II

Comparison of the Number of Questionnaires Distributed
and the Number of Usable Responses Received

Sample Usable tua1
Organization Size Responses Rcsponse

Received Rate (%)

Air Force Engineering
and Services Center 64 17 27
United States Air
Forces in Europe 44 14 32
Headquarters United
States Air Force 44 18 41
Strategic Air Command 40 30 75
Tactical Air Command 36 19 53
Air Force
Logistics Command 24 22 92

Pacific Air Forces 20 10 50
Military Air Command 20 12 60
Air Training Command 20 11 55
Space Command 12 9 75
Air Force
Systems Command 12 10 83
iiadquarters
Air Force Reserve 12 12 100
Alaskan Air Command 12 3 25

AFRCE (Central Region) 8 9 100
AFRCE (Eastern Region) 8 8 100
AFRCE (Western Region) 8 5 63
AFRCE (United Kingdom) 8 6 75
Air Force
Communications Command 4 25
AFRCE (Ballistic
Missile Support) 4 4 100
Unspecified location 1

TOTAL 400 220 55

Table II provides the sample size, number of usable

responses received and the actual response rate for each of

the 19 organizations. There were eight organizations with
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very poor to poor response rates, which ranged from 25 to 55

percent. Five organizations had fair to good response rates

ranging from 60 to 75 percent. The remaining six

organizations had very good to excellent response rates

which ranged from 83 to 100 percent. Although 220 cases

were available for use in the statistical tests, the actual

number of cases for each test varied, because the cases with

missing data were deleted listaise. Deleted listwise means

that if a case was missing one or more of the data points

required for the statistical test, the entire case was

deleted for that test.

In Chapter 3, the minimum number of cases required to

stisfv the statistical criteria for factor analysis was

determined to be 224. Since the minimum response rate was

*4": not achieved, the results of the factor analysis were not as

significant as if the response rate was at least 224.

The raw data file for the 220 cases used in the

3tatistLcal analysis is located in Appendix B. The values

in the raw data file were recoded to add one unit to each

value ( 0.e., 0=1, 1=2, 2=3, etc) so that the data file would

, correspond to the responses on the survey questionnaire.

Data Characteristics

Part I of the survey questionnaire (Appendix A)

contained the six demographic questions used in the study.

Table III through Table VII summarize the survey responses

to the questions on users' location, education level, prior

computer experience, years of service and age.
68
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TABLE III

Location of Respondents

Frequency
Location

Absoflute Relative Cumulative

Strategic Air Command 33 13.6 13.6
Air Force
Logistics Command 22 10.0 23.6
Tactical Air Command 19 8.6 32.2
Headquarters United
States Air Force 18 8.2 40.4

Air Force Engineering
and Services Center 17 7.7 48.1
United States Air
Forces in Europe 14 6.4 54.5
Headquarters
Air Force Reserve 12 5.5 60.0
Military Airlift
Command 12 5.5 65.5
Air Training Command 11 5.0 70.5
Pacific Air Forces 10 4.5 75.0
Air Force
Systems Command 10 4.5 79.5
Space Command 9 4.1 83.6
AFRCE (Central Region) 8 3.6 87.2
AFRCE (Eastern Region) 8 3.6 90.8
AFRCE (United Kingdom) 6 2.7 93.5
AFRCE (Western Region) 5 2.3 95.8
AFRCE (Ballistic
Missile Support) 4 1.8 97.6
Alaskan Air Command 3 1.4 99.0
Air Force
Communications Command 1 0.5 99.5
Missing Response 1 0.5 100.0

Total 220 100.0

Location. Table III lists the absolute, relative and

cumulative response frequencies for each of the 19

locations. The number of responses for each location range

from 1 (0.5 percent) at Air Force Communications Command to
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TABLE IV

Education Level of Respondents

Frequency
Category

Absolute Relative Cumulative

Non-high school
graduate 2 0.9 0.9
High school graduate 23 10.5 11.4
Some College,
no degree 58 26.4 37.8
Bachelor's degree 83 37.7 75.5
Master's degree 51 23.1 98.6
Doctoral degree 2 0.9 99.5
Missing Response 1 0.5 100.0

Total 220 100.0

30 at Strategic Air Command (13.6 percent). Ten of the 19

organizations account for 75 percent of the total number of

responses. The remaining nine organizations account for

only 25 percent of the total number of responses. Only one

individual did not indicate the organization he belonged to.

Education Level. Table IV summarizes the various

education levels of the respondents. The levels of

* education are divided into six categories ranging from the

non-high school graduate level to the doctoral degree level.

Those respondents with educational levels ranging from

having some some college to having a master's degree account

for over 87 percent of the respondents. Only one respondent

failed to indicate his level of education.
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TABLE V

Length of Respondent's Computer Experience
Prior to the Implementation of WIMS

Frequency
Category

Absolute Relative Cumulative

0 to 6 months 82 37.3 37.3
7 to 12 months 22 10.0 47.3
13 to 18 months 11 5.0 52.3

19 to 24 months 15 6.8 59.1
25 to 30 months 12 5.5 64.6
31 to 36 months 7 3.2 67.8
37 to 42 months 8 3.6 71.4
43 to 48 months 8 3.6 75.0
Over 48 months 53 24.1 99.1
Missing Response 2 0.9 100.0

Total 220 100.0

Prior Computer Experience. Table V summarizes the

length of computer experience of the respondents prior to

the implementation of WIMS. There are nine different

categories ranging from 0 to 6 months of computer experience

to over 43 months of computer experience. The category with
the largest number of respondents is the "0 to 6 months"

group with 82 individuals which represents 37.3 percent of

* the tot3.' number ot respondents. The next largest group is

the "over 48 months" category with 53 respondents which is

24.1 percent of the total number of respondents. Only two

of the respondents failed to indicate their length of

experience with computers prior to the implementation of

WIMS.
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TABLE VI

Respondent's Years of UJSAF Service

Frequency
Category

Absolute Relative Cumulative

* .4 years or less 24 10.9 10.9
5 to 8 years 32 14.5 25.5
9 to 12 years 23 10.5 35.9

*.13 to 16 years 33 15.0 50.9
17 to 20 years 39 17.7 68.6
21 to 24 years 27 12.3 80.9
25 to 28 years 15 6.8 87.7
29 to 32 years 14 6.4 94.1
Over 32 years 13 5.9 100.0

Total 220 1010.0

Years of Service. in Table VI, the respondents' years

of USAF service are grouped into nine different categories

* ranging from 4 years or less of USAF service to over 32

years of USAF service. The largest group, which consists of

32 individuals, contains the users who have between 5 and 8

years of UJSAF service. The smaflest group was the over 32

years category which had 13 respondents. All respondents

completed this question.

Age Table VII shows the breakdown of the ages of the

respondents who participated in the study. The table is

broken into 9 categories ranging from the 21 to 25 years of

age category to the over 60 years of age category. For the

individuals who participated in the study, the average age
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TABLE VII

Age of Respondents

Frequency
Cat egor y

Absolute Relative Cumulative

21 to 25 years 12 5.5 5.5
26 to 30 years 20 9.1 14.6
31 to 35 years 36 16.4 31.0
36 to 40 years 48 21.8 52.8
41 to 45 years 32 14.5 67.3
46 to 50 years 30 13.6 80.9
51 to 55 years 18 8.2 89.1
56 to 6J years -J4.5 93.6
over 60 years 13 5.9 99.5
Missing Response 1 0.5 100.0

Total 220 100.0

of the respondents was in the 36 to 40 years of age

category. The category with the most users was the 36 to 40

years of age category with 48 responses. The category with

the least number of users was the 56 to 60 years of age

category with only 10 responses. Only one individual out of

the 220 respondents failed to complete this question.

WIMS Success. Part II of the survey questionnaire

consisted of nine questions which measured the users'

perceptions of the success of WIMS in reaching its

objectives. Of the 220 questionnaires returned, only 167

K questionnaires were returned with all questions of Part II

V completed. Table VIII t4bulates the mean and standard
NI deviations for the responses to each of the nine questions
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TABLE VIII

Data Summary of Responses on WIMS Success

Question Question Content Mean Standard
No Deviation

7 Has WIM3 changed your 5.2635 1.2331
productivity?

3 Has 4IM3 changed your 4.9940 1.0326
accuracy in decision-making?

9 Has WIMS changed your 5.0898 1.3746
response time for making
decisions?

13 Has WIMS changed the amount 5.3593 1.1524
of information you use in
your decision-making?

11 Has WIMS changed the amount 3.7365 1.9113
of time you spend in
preparing reports?

12 Has WIMS changed the amount 3.7006 1.8837
of time you spend in reducing
(consolidating) data?

13 Has WIMS changed the avail- 5.3593 1.3408
ability of information that
you need to do your job?

14 Has WIMS changed the speed 3.1437 1.3896
at which you circulate
information in your work?

15 Has WIMS succeeded or 5.5509 1.1336
failed?

in Part II. The mean values range from a low of 3.7006

for question 12 to a high of 5.5509 for question 15.

These questions utilized a 7 point Likert-type scale. In

completing questions 7 through 14, a response of 4
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indicated that there was no change in an individual's

ability to perform his job due to WIMS, a response of 1

indicated a large decrease and a response of 7 indicated a

large increase. For question number 15, the responses

ranged from a response of 1, which indicated that WIMS was

perceived to be a large failure, to a response of 7 which

- indicated that the WIMS was perceived to be a large

success. The majority of the five individuals who

amplified their response to question 15 felt that, before

the success of WIMS could truly be evaluated, the

organizations need to receive additional equipment and

training. In addition, these five individuals felt that

"i WIMS has only experienced a small to moderate degree of

success so far.

User Attitudes toward WIMS. Part III of the survey

questionnaire consisted of 56 statements about WIMS and

its implementation. Using a 5 point Likert-scale for the

range of responses, the answers ranged from 1, which

indicated that the individual strongly disagreed with the

statement, to 5 which indicated that the individual

strongly agreed with the statement. Of the 220

questionnaires returned, only 144 individuals completed

all 56 questions in Part III. Table IX lists that mean

and standard deviation for each of the 56 statements. The

means ranged from a low of 2.3611 to a high of 3.8958.

The limited range of mean values indicates that most
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TABLE IX

Data Summary of Responses on User Attitudes

Statement Statement Content Mean Standard
No Deviation

16 My job is more satisfying 3.3819 0.9752

17 Others can better see the 3.4375 0.9875
results of my efforts

18 It is easier to perform my 3.5972 1.0599
job well

19 The accuracy of information 3.3542 1.0869
I receive is improved by
WIMS

20 I have more control over my 3.2222 1.0340
job

" 21 I am able to improve my 3.6111 0.9543
performance

22 Others are more aware of 3.4236 0.9577
what I am doing

23 The information I receive 3.6389 0.9131
from WIMS makes my job
easier

24 I spend less time looking 3.8060 1.0149
for information

25 I am able to see better 3.4097 0.9710
the results of my efforts

26 The accuracy of my work is 3.4583 1.0503
improved as a result of
using WIMS

27 My performance is more 3.0556 1.0363
closely monitored

28 The division/directorate/ 3.5147 0.8518
section performs better
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TABLE IX (Continued)

Statement Statement Content Mean Standard
No Deviation

29 I need to communicate 2.8750 0.9151
with others more

30 I need the help of 2.6389 0.9506
others more

*31 I need to consult others 2.3611 0.7443
more often before making
a decision

32 1 need to talk with other 2.5972 0.8716
people more

33 The individuals I work with 2.9097 0.8438
are changing

34 The management structure is 3.1528 0.9261
changing

35 WIMS does NOT require any 3.1458 0.9138
changes in division/
directorate/section
structure

36 1 have had to get to know 3.0139 1.0172
several new people

37 Individuals set higher 3.0486 0.8797
targets for performance

38 The use of WIMS increases 3.6181 0.8445
the Air Force's performance

39 This project (WIMS) is 3.7153 0.8744
technically sound

40 Air Force goals are 3.0556 0.8673
more clear

41 My counterparts in other 2.9722 0.6991
divisions/directorates/
sections identify more with
the Air Force's goals
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TABLE IX (Continued)

Statement Statement Content Mean Standard
No Deviation

42 The patterns of communi- 3.2083 0.9303
cation are more simplified

43 My goals and the Air Force's 3.0972 0.8049
goals are more similar

44 The aims of my counterparts 3.2500 0.7145
in other divisions/
directorates/sections are
more easily achieved

45 My personal goals are better 3.1389 3.7899
reconciled with the Air
Force's goals

46 Top management provides the 3.3819 0.8928
resources to implement WIMS

47 People accept the required 3.2708 0.8867
changes

48 Top management sees WIMS as 3.9028 0.7127
being important

49 Implementing WIMS is 3.0417 1.0369
difficult

50 Top management does not 2.7500 0.8731
realize how complex this
change is

51 People are given sufficient 2.7917 1.1023
training to utilize WIMS

52 This project is important 3.8958 0.7263
r to top management

*53 There is adequate staff 2.9583 0.9886
14 available to successfully

implement WIMS
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TABLE IX (Continued)

Statement Statement Content Mean Standard
No Deviation

54 My counterparts in other 2.7153 0.7725
divisions/directorates/
sections are generally
resistant to changes of
this type

55 Personal conflicts have 3.5903 0.7330
not increased as a result
of WIMS

56 The developers of WIMS 2.7986 0.9335
provide adequate training
to users

57 The developers of WIMS do 2.6806 0.7353
not understand management
problems

58 I enjoy working with those 3.7917 0.6244
who are implementing WIMS

59 When I talk to those 3.5903 0.7330
implementing WIMS, they
respect my opinions

60 WIMS costs too much 2.7083 0.7561

61 I am supported by my boss if 2.3958 1.0526
I decide not to use WIMS

62 Decisions based on WIMS are 3.3264 0.7369
better

63 The results of WIMS are 3.7083 0.7278
needed now

64 WIMS is important to me 3.7778 0.8564

65 I need WIMS 3.7014 0.9318

66 It was important that WIMS 3.7778 0.6941
be used soon
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TABLE IX (Continued)

Statement Statement Content Mean Standard
No Deviatio,

67 This project is important 3.7569 0.7503
to my boss

68 WIMS should have been put 3.7986 0.7896
into use earlier

69 It was urgent that WIMS be 3.5147 0.8761
implemented early

70 The sooner WIMS was in use 3.7292 0.7593
the better

71 Benefits outweigh the costs 3.6319 0.7999

respondents either slightly disagreed or slightly agreed

with the statements about WIMS.

Part IV of the survey questionnaire contained two types

of questions. Questions 72 through 75 requested that tne

respondents answer these questions by estimating a

percentage relating to some aspect of the individuals

experience with WIMS. Questions 76 and 77 were open-ended

questions which requested information about the respondent's

perception of the positive and negative aspects of the

WIMS's implementation. Question 78 was an open-ended

question which requested the respondent to make

recommendations on how to improve the success of WIMS. The

responses to the questions from Part IV of the survey

questionnaire are tabulated in Table X through Table XVI.

80



7W 74~ 7 - - 77 T. %7 -

TABLE X

Percent of Job-Essential Information in WIMS

Frequency
Category

Absolute Adjusted Cumulative

0 percent 10 5.2 5.2
1 to 9 percent 23 12.1 17.3
10 to 19 percent 30 15.7 33.0
20 to 29 percent 24 12.5 45.5
30 to 39 percent 11 5.8 51.3
40 to 49 percent 6 2.6 53.9
50 to 59 percent 24 12.6 66.5
60 to 69 percent 11 5.8 72.3
70 to 79 percent 126.2 78.5
80 to 89 percent 14 7.4 85.9
90 to 99 percent 20 10.4 96.3
100 percent 7 3.7 100.0
Missing Response 29

*Total 220 100.0

* Job-Essential Information. In question 72 of the

* - survey questionnaire, the respondent was asked to estimate

* the percent of information he needed to perform his job

which was contained in WIMS. A tabulation of the responses

to this question is found in Table X. The minimum value for

a response to this question was 0.0 percent which indicated

that WIMS does not contain any of the information that the

respondent needs to perform his job. The maximum value that

was responded to this question was 100.0 percent which

indicates that all the information that an individual needs

to perform his job can be found in WIMS. Of the 220
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TABLE XI

Percent of Accurate Information in WIMS

Frequency
Category

Absolute Adjusted Cumularive

0 percent 1 0.6 0.6
1 to 9 percent 2 1.1 1.7
10 to 19 percent 2 1.1 2.8
30 to 39 percent 2 1.1 3.9
40 to 49 percent 6 3.3 7.2
50 to 59 percent 12 6.6 13.8
60 to 69 percent 10 5.5 19.3
70 to 79 percent 26 14.4 33.7
80 to 89 percent 26 14.4 48.1
90 to 99 percent 71 39.2 87.3
100 percent 23 12.7 100.0
Missing Response 39

Total 220 100.0

questionnaires that were returned, only 191 individuals

completed this question. The mean response to this question

was 41.2 percent which means that the average respondent

perceived that WIMS contains 41.2 percent of thp information

he needs to perfo:m his job.

Accuracy of Information in WIMS. Question 73 of the

survey questionnaire asked the respondent to estimate the

percentage of information that he perceived is accurate in

WIMS. Table XI contains a summary of the 181 responses that

were received. The responses ranged from a minimum value of

0.0 percent to a maximum value of 100.0 percent. A value of

0.0 percent indicated that the respondent perceived that
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TABLE XII

Percent of Day Respondents Use 4IMS

Frequency
Category

Absolute Adjusted Cumulative

0 percent 9 4.7 4.7
1 to 9 percent 58 30.0 34.7
10 to 19 percent 48 24.9 59.6
20 to 29 percent 21 10.9 70.5

30 to 39 percent 9 4.6 75.1
40 to 49 percent 6 3.1 78.2
50 to 59 percent 16 8.3 86.5
60 to 69 percent 5 2.6 89.1

70 to 79 percent 8 4.2 93.3
80 to 89 percent 2 1.0 94.3
90 to 99 percent 8 4.1 98.4
100 percent 3 1.6 100.0
Missing Response 27

Total 220 100.0

none of the information contained in WIMS is accurate. At

the other extreme, a value of 100.0 percent indicated that

the respondent perceived that all the information in WIMS is

100 percent accurate. On the average, the respondents felt

that 80.1 percent of the information in WIMS is accurate.

Frequency of Use. Table XII summarizes the responses

to Question 74 of the survey questionnaire which asked the

respondent to estimate the average amount of time each day

that he uses WIMS. The values ranged from a low of 0.0

percent to a high of 100.0 percent. Based on the 193

responses to this question that were received, the average

user spends 23.7 percent of his day using WIMS. Over 75
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TABLE XIII

Percent of Time Respondents Feel Frustrated Using WIMS

Frequency
Category

Absolute Adjusted Cumulatiie

0 percent 33 18.4 18.4
1 to 9 percent 47 26.3 44.7
10 to 19 percent 40 22.3 67.0
20 to 29 percent 21 11.7 78.8
30 to 39 percent 9 5.1 83.8
40 to 49 percent 2 1.1 84.9
50 to 59 percent 10 5.6 90.5
60 to 69 percent 1 0.6 91.1
70 to 79 percent 8 4.4 95.5
80 to 89 percent 6 3.4 98.9
100 percent 2 1.1 100.0
Missing Response 41

Total 220 0

percent of the respondents indicated that, on the average,

they spend less than 37 percent of their day using WIMS.

Nine individuals responded that they spend J.0 percent of

their day using WIMS. Three individuals responded that tihey

spend 100.0 percent of their day using WIMS.

Percent of Time Frustrated Using WIMS. Question 75 of

the survey questionnaire asked the respondenL to estimate

the average percent of time that he felt frustrated while

using WIMS. The values ranged from a low of 0.0 percent to

a high of 100.0 percent. On the average, the responde:,ts

reported that they felt frustrated using WIMS about 18.2

percent of the time. Of the 220 survey questionnaires that
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were returned, only 179 individuals completed this question.

Over 75 percent of the respondents indicated that they felt

frustrated using WIMS less than 25 percent of the time.

* Positive Aspects of WIMiS Implementation. Question 76

of the survey questionnaire asked the respondent to list

* three ways in which the implementation of WIMS has

positively influenced his ability to perform his job. Table

XIV tabulates the responses to this open-ended question.

Overall, the responses were broken down into 23 different

categories. The frequency of the responses ranged from a

high of 59 responses for one category to a low of I response

for two of the categories. The response most often given

was that WIMS has increased the availability of the

* information within the organization. The second most

frequent response given was that WIMS has enhanced the

management reports within the organization by improving the

quality of the reports and by providing a means to produce

them more rapidly. The third most frequent response given

was that the implementation of-WIMS has simplified the way

the respondent performs his job. Of the 220 questionnaires

that were returned, 32 individuals did not complete question

76. Eighteen respondents felt that WIMS has had no positive

impact on their ability to perform their job.

Negative Aspects of WIMS Implementation. In response

to question 77, the participants of the study identified 42

separate areas which they felt were negatively impacted by
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TABLE XIV

Positive Aspects of WIMS Implementation

jjIMS Contribution Frequency

Organizational Information is more available.
(e.g. faster access to the information) 59

Speed and Quality of the Management Reports. 44

Simplifies Job. 38

Easier to monitor project status and
organizational goals and objectives. 30

Increase in the amount of data available
(e.g. historical data) 27

Introduction of new technology to the
organization (e.g. Word Processing). 25

Enables individuals to work faster. 25

Personal Benefits (e.g. increased job
satisfaction, exposure to computers). 22

Information is more accurate. 21

Communication is improved. 21

Saves manhours. 21

Organizational information is more enhanced
(more current, less paperwork). 19

"*' ,IMS has made no positive contribution to the
organization. 18

- Increased flexibility in performing job. 14

Better and quicker distribution of information
within the organization. 11

Individual's work is more accurate. 10

Better information for decisions. 8
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TABLE XIV (Continued)

WIMS Contribution Frequency

Consolidates work. 8

Access to technical computer programs
(e.g. statistical analysis, computations) 8

Data is more visible. 3

Job is more interesting/modernized. 2

Information is tuore consistent. 1

Less face to face contact required. 1

Missing Response 32

the implementation of WIMS. Question 77 asked the

respondents to identify three ways that the implementation of

WIMS has negatively affected their organization. The

* frequency of the responses ranged from a high of 53 to a low

of 1. Of the 220 questionnaires that were returned, 185

individuals completed this question. Table XV tabulates trie

responses to question 77.

The most frequent response to this question was that WIMS

has had no negative impact on the organization. The second

most frequent response, with only 22 occurrences, was that

WIMS has impaired ability of people to perform their job when

the system is down. The third most frequent response given

was that the implementation of WIMS has created conflict

within the organization, particularly between the individuals
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TABLE XV

Negative Aspects of WIMS Implementation

WIMS Impact Frequency

WIMS has had no negative impact on the
organization. 53

Lack of work completed during system
downtime. 22

Conflict between people in the organization.
(e.g. users versus non-users) 17

Failure to realize the potential of system
due to a lack of user training. 16

Problems with WIMS software. 14

Lack of confidence in the quality of the
information in the system. 14

Shortage of terminals. 12

Takes considerable time for updating. 12

Current computer system is too limited. 11

Increased levels of frustration. 10

Additional workload. 9

Slow response time. 8

Insufficient support from system administrators. 7

Other people should be updating files. 7

Awareness of errors in organization. 7

Information in system is accepted without
question. 6

Not enough time available to keep information
current. 6
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TABLE XV (Continued)

WIMS Impact Frequency

Too much change in the organization. 1

Previous Air Force system was better. 1

Inability to produce required reports. 1

Individuals procrastinate more. 1

Inability to access information during off-hours. 1

Poor management of the computer system. 1

WIMS's developers were unresponsive to local
inputs. 1

People think the system is more than a tool. 1

Missing Response 45

who support using the system and the individuals who are

against using the system. Finally, the fourth most frequent

response was that the people in the organization failed to

realize the potential of WIMS due to a lack of user training.

User Recommendations for Success. The final question in

the survey questionnaire, question 78, asked the respondents

to make recommendations on how to change WIMS in order to

make it more successful. Table XVI summarizes the responses

to question 78.

The responses to this question were broken down into 22

separate categories. The frequency of responses within each

category ranged from a high of 56 to a low of 1. The
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TABLE XV (Continued)

"""WIMS Impact Frequency

Duplication of effort (e.g. separate systems
must be updated at the same time). 5

Unnecessary information on the system. 5

Data is not accessible for updating. 5

Conflicts about the accuracy of data 4

Performing job takes more time. 4

Excessive money is being spent on WIMS. 3

Individuals are afraid to use the system. 3

Too much staff required for the implementation
of WIMS. 3

Inability to input special information/data. 3

System information is not always current. 3

Computer system takes too much space. 3

WIMS's operating system is not compatible with
other computer operating systems. 2

Some individuals are not interested in using
the system. 2

Waste of paper. 2

System is not being used by top management. 1

System is being used for the wrong purpose. 1

Inability to store store system paper outputs. 1

Failure to communicate system changes to the
users. 1

General lack of understanding of the system. 1
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TAB3LE XVI

-User Recommendations to Increase the Success of WIMS

Recommendation Frequency

Increase the quantity and/or the
quality of the training for the users. 56

Provide more terminals. 50

Upgrade the hardware of the system to provide
additional memory and quicker response time. 26

Allow divisions to have more control over the
programs and data they use. 11

WIMS does not require any changes. 20

0 Provide software that is simpler to use,
more powerful and user-friendly. 16

* - Allocate more manpower for the implementation
and the support of the system. 14

Acquire additional software
(e.g. graphics, electronic mail, spread sheet) 8

Acquire personal computers which would supplement
the mini-computer and provide limited capability
when the main computer system is down. 8

Provide more printers. 7

Provide better documentation for the programs in
',WIMS. 6

Develop programs to increase the quality of
the data in the system. 6

Provide better communication for the users about
* -System software and hardware modifications. 5

Provide more top management support. 4

Force individuals to use the system. 4
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TABLE XVI (Continued)

Recommendation Frequency

Implement WIMS at bases now. 4

Do away with BEAMS. 3

Formalize the Information Management Division
and its responsibilities within the organization. 3

Limit unnecessary information on the system. 3

Provide/Allow more personal contact. 1

Use the system as designed. 1

Provide furniture that is more suitable
with the computer equipment. 1

Missing Response 44

recommendation most frequently given was that WIMS could be

more successful if the quantity and/or the quality of the

training was increased. The second most frequent

recommendation given was that WIMS could be more successful

if the number of terminals within the organization was

increased. The third most frequent response was that the

system hardware should be upgraded to increase the storage

capacity of the system and to increase the response time of

the system. Of the 220 survey questionnaires returned, 44

individuals did not complete question 78.
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Factor Analysis of WIMS Success Questions

Factor analysis was performed on the nine success

questions in Part II of the survey questionnaire. The goal

of the factor analysis was to reduce the nine questions to

one "success factor" which would be the dependent variable

used in the regression analysis. After performing the

initial factor analysis, two distinct factors were

identified. Table XVII summarizes the communalities and

factor loadings from the first iteration of the factor

analysis. Questions 7, 8, 9, 10, 11, 14 and 15 loaded

significantly on factor 1, and questions 11 and 12 loaded

significantly on factor 2. Since the objective of the

factor analysis was to identify a single success factor, the

researcher decided to use only factor 1 in the regression

analysis since the content of the questions in factor 1 most

nearly described the overall success of WIMS. Moreover, the

content of questions 11 and 12 in factor 2 focused more on

the time dimension than on the overall success of WIMS.

The factor analysis was again performed using only

questions 7, 8, 9, 10, 13, 14 and 15. The results from the

final iteration of the factor analysis are tabulated in

Table XVIII. The final success factor, although it met the

criteria for communalities greater than or equal to 0.25 and

for factor loadings greater than or equal to 0.30, did not

meet the criteria of explaining at least 60 percent of the

variance of the data. Since the success factor in this

study only described 55.4 percent of the variance in the
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TABLE XVII

First Iteration Communalities and Factor Loadings
for WIMS Success Questions

Question Question Content Commun Factor 1 Factor 2
No -ality Loading Loading

7 Has WIMS changed 0.6666 0.8162 -0.0183
your productivity?

8 Has WIMS changed 0.5780 0.7602 -0.0122
your accuracy in
decision-making?

- 9 Has WIMS changed 0.4244 0.6508 0.0299

your response time
for making decisions?

10 Has WIMS changed 0.5412 0.7343 -0.0454
the amount of infor-

mation you use in
your decision-making?

11 Has WIMS changed 0.8838 -0.0549 0.9385
the amount of time
you spend in
preparing reports?

12 Has WIMS changed 0.6330 -0.0053 0.7956
the amount of time
you spend in reducing

(consolidating) data?

13 Has WIMS changed 0.3776 0.6143 0.0162

the availability of
information that you
need to do your job?

14 Has WIMS changed 0.4368 0.6608 0.0132
the speed at which
you circulate infor-
mation in your work?

15 Has WIMS succeeded 0.3469 0.5754 -0.1256
or failed?
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TABLE XVIII

Final Communalities and Factor Loadings
for 4IMS Success Questions

Question Question Content Communality Factor
No Loading

7 Has WIMS changed 0.65319 0.80820
your productivity?

8 Has WIMS changed 0.57921 0.76106
your accuracy in
decision-making?

9 Has *i.,5 changed 0.41160 0.64156
your response time
for making decisions?

1 3 Has WIMS changed 0.55302 0.74365
the amount of infor-

mation you use in
your decision-making?

13 Has WIMS changed 0.40090 0.63316
the availability of

information that you
need to do your job?

14 Has i-MS changed 0.43854 0.66222
*ie speed at which you
circulate information
in your work?

15 Has 4IMS succeeded 0.34482 0.58721
or failed?

data, the conclusion based on the results of the regression

analysis must be evaluated in light of this weakness. The

final factor solution contained the one success factor

o comprised of questions 7, 8, 9, 10, 11, 14 and 15. Of the

220 usable cases available, the factor analysis used 175

95
"S



cases in generating the success factor which was used as the

the dependent variable in the regression analysis.

Reliability of the WIMS Success Factor. The SPSS

subprogram RELIABILITY was used to calculate the reliability

coefficient for tne success factor. The CronDach's

Coefficient Alpha for the success factor was calculated to be

- 0.84258 .4nizh indicates that the factor is a reliable scale

" and that the questions within the factor are consistent.

Factor Analysis of User Attitudes Statements

The questions in Part III of the survey questionnaire

* are statements which measured various user attitudes about

WIMS. Factor analysis was used to reduce the 56 statements,

. .questions 16 to 71, to a smaller number of attitude factors.

i-e attitude factors were used in the regression analysis as

the independent variables. Factor analysis was performed

several times on the attitude questions from Part III before

the final factor solution was determined. Each time the

factor analysis was performed, a question was eliminated

from the list of variables if it did not meet the minimum

* criteria for factor analysis identified in Chapter III. The

criteria used was that a question was eliminated from the

factor solution if either the communality for that question

o was less than 0.25, or the question did not load at least

0.30 on any of the factors.

In the first iteration of the factor analysis, question

35 was eliminated because its communality, which was equal
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to 0.18555, was less than the minimum acceptable value of

0.25. Similarly, questions 46 and 50, with communalities of

0.24713 and 0.21776 respectively, were eliminated because

their communalities were below the minimum acceptable value.

Question 54 was eliminated because its communality was

0.14967, and because it did not load at least 0.30 on any

factor. Finally, question 61 was eliminated because its

communality was equal to 0.12414, and it did not load

significantly (greater than 0.30) on any one factor.

Appendix C shows the communalities and the factor loadings

for each of the questions after the first iteration.
After the second iteration of the factor analysis,

questions 53 and 55 were eliminated because their

communalities were below the minimum acceptable value of

0.25. Question 53 had a communality of 0.19613, and

question 55 had a communality of 0.23778. Appendix D

contains the communalities and factor loadings which were

generated after the second iteration.

After the third iteration, question 60 was eliminated

because its communality was equal to 0.23585 which was less

than the minimum acceptable value. Appendix E shows the

communalities and the factor loadings after the third

iteration. After question 60 was eliminated from the list

of variables in the analysis, the final factor analysis was

performed. The final factor solution, consisting of seven

factors, was generated using 147 of the 220 usable cases.
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The seven factors accounted for 61.8 percent of the variance

of the 48 questions that were factor analyzed. All of the

factor loadings and communalities exceeded the minimum

criteria of 0.30 for factor loadings and 0.25 for

communalities. Appendix F contains contains the

communalities and the factor loadings for the final factor

solution.

The labeling of the factors followed the technique used

by Moschner and Nightengale in their study (31:126). The

naming of the factors was accomplished by ranking each of

the statements for each factor in descending order based on

the factor loadings. The label for each factor was

determined by considering the content of each of the

statements within a given factor. The seven factors were

* . labeled as follows:

Factor 1 - job performance,

Factor 2 - sense of urgency,

Factor 3 - organizational changes/clarity of goals,

Factor 4 - interpersonal relations,

Factor 5 - implementation support/resistance,

Factor 6 - importance to top management and

"- Factor 7 - client researcher relations.

The factor labels selected were identical to the ones that

Moschner and Nightengale used in their study (31:126). In

the following section, each of the factors will be evaluated
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in terms of the statements which comprise the factors and

their respective factor loadings.

Job Performance (Factor 1). Factor 1 consisted of 18

attitude statements and it accounted for 55.9 percent of the

variance of the data. The factor loadings ranged from a

high of 0.801 to a low of 0.304. The majority of the

statements respect some aspect of job performance. The

following are the attitude statements and respective loading

which comprised factor 1 - job performance.

Loading Number Statement

0.801 18 It is easier to perform my job well.

0.781 25 1 am able to see better the results
of my efforts.

0.779 26 The accuracy of my work is improved
as a result of using W~IMS.

0.758 21 1 am able to improve my performance.

0.756 16 My job is more satisfying.

0.719 20 1 have more control over my job.

0.702 23 The information I receive from
WIMS makes my job easier.

0.698 19 The accuracy of information
I receive is improved by WIMS.

0.691 17 Others can better see the results of
my efforts.

0.691 24 1 spend less time looking for
information.

0.611 22 Others are more aware of what I am
doing.

0.589 38 The use of WILMS increases the Air
Force's performance.
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0.469 62 Decisions based on WIMS are better.

0.466 37 Individuals set higher targets for
performance.

0.456 42 The patterns of communication are
more simplified.

0.439 39 This project (WIMS) is technically
sound.

0.428 28 The division/directorate/section
performs better.

0.304 36 I have had to get to know
several new people.

With the exceptions of statements 36, 39, 42 and 62, all of

statements in factor 1 directly describe some aspect of job

performance. The remaining questions were either indirectly

related to job performance or their low factor loadings, as

compared to the other statements, reduced their impact in

determining a label for the factor 1.

Sense of Urgency (Factor 2). Factor 2 accounted for

12.0 percent of the variance of the data, and it consisted

of nine attitude statements. The factor loadings ranged

from a high of 0.775 for statement 70 to a low of 0.436 for

statement 67. The content of all of the statements in

factor 2 described in some way the user's attitude of how

urgent it was to implement WIMS. The statements and factor

loadings for factor 2 were the following:

Loading Number Statement

0.775 70 The sooner WIMS was in use the
better.

0.759 68 WIMS should have been put into use
earlier.
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0.751 66 It was important that WIMS be used
soon.

0.720 65 I need WIMS.

0.708 64 WIMS is important to me.

0.683 69 It was urgent that WIMS be
implemented early.

0.640 63 The results of WIMS are needed now,

0.619 71 Benefits outweigh the costs.

0.436 67 This project is important to my
boss.

Organizational Changes/Clarity of Goals (Factor 3).

The third factor labeled "organizational changes/clarity of

goals" accounted for 10.3 percent of the variance in the

data. The factor is a composite of 7 attitude statements

that reflect how WIMS has facilitated change within the

organization, with particular emphasis on the users' goals

and the users' perceptions of the organizational goals. The

factor loadings ranged from a high of 0.621 for statement 41

to a low 0.398 for statement 34. The following statements

and their respective factor loadings comprised factor 3.

Loading Number Statement

0.621 41 My counterparts in other
divisions/directorates/
sections identify more with
the Air Force's goals.

0.562 43 My goals and the Air Force's
goals are more similar.

0.512 40 Air Force goals are more clear.

0.509 44 The aims of my counterparts in other
divisions/directorates/sections are
more easily achieved.
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0.505 45 My personal goals are better
reconciled with the Air
Force's goals.

0.491 33 The individuals I worl: wi:
are changing.

0.398 34 The management structure is
changing.

Interpersonal Relations (Factor 4). The fourth

factor, interpersonal relations, explained 8.0 percent of

the variation of the data. The content of the four

statements which comprised factor four describe how WIMS has

impacted the personal needs of individuals within the

organization. The statements and factor loadings for factor

4 were as follows:

Loading Number Statement

0.803 32 1 need to talk with other
people more.

0.751 30 1 need the help of
others more.

0.746 31 I need to consult others

more often before making
a decision.

0.732 29 1 need to communicate

with others more.

Implementation Support/Resistance (Factor 5). The

fifth factor that was generated through the factor analysis

was the "implementation support/resistance" factor. The

content of the attitude statements which comprised this

factor is concerned with the user perceptions of the

~ implementation process. The "implementation

support/resistance" factor explains 5.5 percent of the
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variance of the data and it consists of the following four

- .. attitude statements and their respective factor loadings.

Loading Number Statement

0.767 51 People are given sufficient
training to utilize WIMS.

0.639 56 The developers of WIMS
provide adequate training.
to users

-0.524 49 Implementing WIMS is
difficult.

0.449 47 People accept the required
changes.

Importance to Top Management (Factor 6). The content

of the three statements which make up the sixth factor,

"importance to top management", were primarily concerned

with the users' perception of how important the

implementation of WIMS was to top management. The sixth

factor explained an additional 4.3 percent of the variance

in the data, and it consisted of the following attitude

statements and their respective loadings.

Loading Number Statement

0.770 52 This project is important
to top management.

0.665 48 Top management sees WIMS as
being important.

0.326 27 My performance is more
closely monitored.

Client Researcher Relations (Factor 7). Factor 7,

"client researcher relations", consisted of 3 attitude

statements and it explained the final 3.9 percent of the
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variance in the data. The factor describes the users'

perception of the relationship between the implementators of

WIMS and the users of the system.

Loading Number Statement

0.638 58 I enjoy working with those
who are implementing WIMS.

0.534 59 When I talk to those
implementing WIMS, they
respect my opinions.

-0.340 57 The developers of WIMS do
not understand management
problems.

Reliability of the Attitude Factors. The SPSS

subprogram RELIABILITY was used to calculate Cronbach's

Coefficient Alpha, the reliability measure, for each of the

seven attitude factors. Table XIX summarizes the results of

the reliability analysis. In Chapter III, the minimum

significant value for reliability was determined to be 0.70.

With the exception of factor 5 (implementation

support/resistance) and factor 6 (importance to top

management), the reliability of each of the attitude factors

was substantiated. When a factor is unreliable, it

indicates that the statements which comprise the factor are

not consistent (31:133). Factor 5 is not reliable since its

Cronbach's Coefficient Alpha is equal to 0.67 which is less

than the minimum acceptable value of 0.70. Similarly,

factor 6 is not reliable because the value of the Cronbach's

Coefficient Alpha for factor 6 was calculated to be 0.61.
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* TABLE XIX

Reliability Coefficients for Attitude Factors

Cronbach' s
Factor Coefficient

Alpha

1. Job Performance 0.95

2. Sense of Urgency 0.92

3. organizational Changes/
Clarity of Goals 0.82

4. Interpersonal Relations 0.85

5. Implementation Support/Resistance 0.67

6. Importance to Top Management 0.61

7. Client/Researcher Relations 0.70

which is also less than 0.70. Since factors 5 and 6

collectively explain only 9.8 percent of the variance in the

data, all 7 factors will still be used in the regression

analysis. The results of the regression analysis, however,

must be evaluated more carefully since not all of the

independent variables in the model were determined to be

reliable.

Validity of Questionnaire. In comparing the results of

the factor analysis of the 1984 study with the 1985 study,

the final factor solutions varied sligntly. For the success

factor, the 1984 factor analysis of the questions in Part II

of the survey eliminated question 9 because its communality
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was equal to 0.2165 (31:122) which was less than the minimum

acceptable value of 0.25. In the current study, however,

question 9 was retained in the final factor solution. In

adaition, while the success factor for the 1984 study

explained 61.5 percent (31:123) of the variance of the

*questions used in the factor analysis, the success factor

for the current study explained only 55.4 percent of the

variance in the question. The current study failed to meet

the minimum criteria of the factor solution explaining at

least 60 percent of the variance which was established by

* ."the 1984 study.

In the factor analysis of the attitude statements,

* both the 1984 study and the current study resulted in the

naming of the same factors, but the final factor solutions

varied slightly. For factor 1 (job performance), the

current study deleted statement 27 from the final factor

solution because statement 27 loaded sligntly more heavily

on factor 6 than it did on factor 1. In addition, tne

cuc rnt stuovy included s.atements 36 and 39 in factor 1

while the 1984 study did not.

For factor 2 (sense of urgency), the composition of

the factor differed in several ways. First, statement 67

loaded significantly on factor 2 in the current stdJy while

in the previous study it did not. In addition, the current

study deleted statements 39 and 60 from its final factor

solution whila the 1984 study included statements 39 and 60.
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For the third factor (organizational changes/clarity of

goals), there was no difference between the 1984 and this

study. Similarly for the "interpersonal relations" factor,

both studies resulted in the same statements loading

significantly.

For the "implementation support/resistance" factor,

the current study differs in that statements 46, 50 and 53

were deleted. In the "importance to top management" factor,

*-- the current study deleted statement 67 and added statement

27. Finally, for the "client researcher relations" factor,

the current study contained statement 57 while the 1984

study did not.

The 1984 factor solution explained 60.0 percent of the

variance in the attitude statements. The current study

-*-. yielded a factor solution which explained 61.8 of the

variance in the attitude statements.

Although there are some differences between the two

studies, considering the similarity of the results of the

final factor solution, the survey questionnaire is

considered valid. The differences could have partially

resulted from the differences in the sample sizes of the two

studies. Although the required sample size to perform

factor analysis on the attitude statements was determined to

be 224, the current study used only 147 cases in the final

factor solution. This resulted from a lower response rate.
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TABLE XX

Stepwise Regression of Attitude Factors
as Predictors of WIMS Success

Step Independent r Beta R-Squared Change in
Variable R-Squared

1 Job 0.71557 0.71557 0.50780 0.50780
Performance

2 Sense of 0.58769 0.21041 0.52935 0.02543
Urgency

Total R-Squared = 0.52935

Regression Analysis of WIMS Success vs Attitudes

In order to determine if any of the attitude factors

were significant predictors of WIMS success, a stepwise

regression analysis was performed. Table XX summarizes the

significant results of the stepwise regression analysis

between the dependent "success" variable and the 7

independent "attitude" variables. As shown in Table XX,

only two of the seven attitude factors entered the

6regression model at the 0.95 level of significance. These

variables were "job performance" and sense of urgency.

The first variable to enter the regression model was

the "job performance" variable. "Job Performance" explains

almost 51 percent of the variance in the dependent variable.

In addition, "job performance" and WIMS success are

positively related.
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The second variable to enter the regression model was

the "sense of urgency" variable. With the "job performance"

variable already in the regression model, the "sense of

urgency" variable explains an additional 2.5 percent of th

variance in the success variable. In addition, the "sense

of urgency variable" also is positively related with WIMS'

success variable.

Residual Analysis. In order to test the regression

assumptions made in Chapter III, the residuals were examined

using the SCATTERPLOT option of the the SPSS subprogram NEW

REGRESSION. Since the scatterplot failed to display a

definite pattern which would indicate a violation of one or

more of the assumptions, the regression assumptions were

determined to be valid.

Two-Sample t Test

Using the dependent "success variable" from the 1984

study as the measure of success for WIMS, a two-sample t

test was performed to determine if WIMS was perceived to be

more successful in 1985 than it was in 1984. The "success

variable" consisted of the mean of the responses to

questions 7, 8, 10, 11, 14 and 15 from Part II of the survey

questionnaire. Based on a F Value of 1.10, a 2-tail

.6 probability of 0.509 and a level of significance of .05, the

variances for the two groups were determined to be equal,

and the two-sample t test with the pooled estimator of the

common variance was used. Table XXI summarizes the results

of the two-sample t test. The null hypothesis was that the
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TABLE XXI

Two-Sample T Test Results

Year Number Degrees
of of Mean of 1-Tail

Study Cases Value T-Value Freedom Probability

1984 222 5.0398

2.77 397 0.003

1985 177 5.3013

success of WIMS in 1985 is less than or equal to the success

of WIMS in 1984. The alternative hypothesis was that WIMS is

perceived to be more successful in 1985 than it was in 1984.

From the 1984 study, 222 cases were included in computing the

mean success value. From the current study, 177 cases were

used. Although a mean value of between "5" and "6" for the

success variable indicates that WIMS is perceived to be only

slightly to moderately successful, the difference in the mean

values for the two years is statistically significant at the

.003 level of significance.

Summary

* The statistical analyses of this chapter accomplished

two primary objectives. First, it validated the research

conducted by Moschner and Nightengale in their 1984 study.

Second, the statistical analyses provided answers to the five

research questions.

110



'pT 7

Following their methodology, factor analysis was

performed on the data from Part II of the survey

questionnaire to develop the depandent. "success" variable

used in the regression analysis. Factor analysis was also

performed on the attitudinal data from Part III of the survey

questionnaire to generate the seven independent attitude

variables. Multiple regression analysis was performed to

determine if there is a relationship between user attitudes

and the perceived success of WIMS. As with the 1984 study,

positive relationships were found between the perceived

success of WIMS and the user attitude of "job performance"

and between the perceived success of WIMS and the user

attitude of "sense of urgency". Because the composition of

the dependent and independent variables were not identical in

both the 1984 and 1985 studies, it was not possible to

determine statistically whether or not the relationship

between user attitudes and perceived success has changed over

time. The differences in the results of the factor analysis

between-the two studies were due primarily to the low

response rate of the 1985 study. It was for this reason that

the first research question could not be answered.

To answer the second research question, statistical

analyses was used to determine whether or not WIMS is

perceived to more successful in 1985 than it was in 1984.

Using the two-sample t test, it was statistically determined

that the users perceive WIMS to be more successful in 1985

than it was in 1984.



The responses to Part IV of the survey questionnaire

were analyzed to answer the final three research questions.

In response to the third research question, the majority of

the respondents felt that WIMS could be more successful by

providing more terminals and by increasing the quantity and

the quality of the users' training.

The users' perceptions of the time they use the syst in,

the quality and quantity of job-related information in the

system, and their level of frustration were evaluated to

answer the fourth research question. On the average, the

respondents felt that WIMS contains 41.2 percent of the

information they need to perform their job and that the

information in WIMS is 80.1 percent accurate. In addition,

the average respondent spends 23.7 percent of his day using

WIMS, and he feels frustrated 18.2 percent of the time.

To answer the final research question, a descriptive

analysib was performed on the users' perceptions of how the

implementation of WIMS has positively and negatively impacted

tneir organization. The most frequent response to the way

that WIMS has contributed positively to the organization was

that organizational information is now more available, and

the most frequent response to the way that WIMS has

negatively impacted the organization was that WIMS has had no

negative impact.

112



V. Conclusions and Recommendations

Summary of Research

The Air Force is preparing to invest $95 million in

the impl -,,ent ti".n of the Work Information Management System

(WIMS). If successful, the implementation of WIMS will

provide the Air Force Engineering and Services' community

with a tool to better manage the 62,759 personnel, 133,480

facilities and $6 billion budget (31:31) that it is

responsible for. WIMS can only be successful if it is

accepted and used by the individuals for whom it was

designed.

In 1984, AFIT researchers determined that there is a

significant relationship between user attitudes and the

perceived success of WIMS. Specifically, the researchers

found that the user attitudes of "job performance" and

"sense of urgency" were significant predictors of the

perceived success of WIMS. These researchers recommended

that a longitudinal study be performed to determine if the

relationship between user attitudes and the success of WIMS

changes over time. This current research is a continuation

of the 1984 study.

In Chapter I, the researcn objectives and the research

questions for this study were identified. There were two

primary research objectives in this study. The first

research objective was to determine if the relationship

between user attitudes and the perceived success of WIMS has
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changed over time. The second research objective was to

determine what impact the implementation of WIMS has had on

the 19 Air Force Engineering and Services organizations that

have been using WIMS for the past year. In addition, this

study also sought to evaluate the degree to which WIMS is

currently being utilized and to determine strategies which

could potentially increase the overall success of WIMS.

The second chapter then presented a review of the

literature on management information systems, the impact of

management information systems on the organization and the

importance of evaluation in the implementation process. It

was shown that a management information system is a tool to

be used by management, and that the implementation of the

management information system can produce both positive and

negative results within the organization. The literature

review concluded with a discussion of the research on the

"factors for the success" relationships. The "facto,. for

success" relationship that this study is based upon is the

relationship between user attitudes and the success of a

management information system. It was also in this latter

portion of Chapter II that the studies that have used

Schultz and Slevin's attitude survey were summarized. Part

III of the survey instrument that was used in this research

F was based on the Schultz and Slevin instrument.
Chapter III described the methodology that was used to

explore the research objectives. Four hundred survey
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questionnaires were distributed to the same 19 Air Force

Engineering and Services organizations which participated in

the 1984 study. The survey questionnaire consisted of four

parts. Part I was primarily concerned with demographic

information. Part II of the survey questionnaire consisted

of nine questions which focused on different aspects of the

success of WIMS. The third part of the questionnaire, which

was based on the Schultz and Slevin's instrument, consisted

of 56 attitude statements which describe various aspects of

WIMS. The final part of the survey questionnaire consisted

of seven questions which were used to collect additional

information about the users' perceptions of WIMS.

Of the 4vJ surveys that were distributed, only 220

usable surveys were returned. This represents an effective

response rate of 55 percent. Factor analysis was performed

on the survey responses and the same basic success and

attitude factors, as the 1984 study, were produced. The

nine success variables were reduced to one success factor,

and tne 36 attitude statements were reduced to 7 attitude

factors. The differences in the variables which comprise

the individual factors between the two studies can be

attributed primarily to the low response rate of the current

research. Regression analysis was then performed using the

success factor as the dependent variable and the attitude

factors as the independent variables. As with the 1984

study, the "job performance" attitude and the "sense of

115

6



urgency" attitude each proved to be a significant predictor

of the perceived success of WIMS. These results indicate

that those users, who feel that WIMS significantly affected

their job performance and/or feel an urgent need that WIMS

be implemented, generally experience a higher level of

success with WIMS than those users who do not possess these

attitudes. Collectively, the regression model explained

52.9 percent of the variance of the success variable.

Although the 1984 regression model explain~ed more of the

variance of the success variable, it was not possible to

compare the two regression models, because the composition

of both the dependent success variable and the seven

attitude variables were not identical in the two studies.

Using the two-sample t test to compare the success of

WIMS between 1984 and 1985, it was determined that WIMS is

sIgnificantly more successful in 1985 than it was in 1984.

The final statistical analysis was performed on the

responses to Part IV of the survey questionnaire. Simple

descriptive statistics, which includes computation of the

frequency, range and mean value, were performed on questions

72 through 75. These results were used to evaluate the

users' perception of how much they use the system, the

quantity and the quality of the job-related information in

the system, their level of frustration when they use the

system. The responses to these questions all ranged from

0.0 to 100.0 percent. On the average, the users responded
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that wqims contains 41.2 percent of the information they need

to perform their jobs, and that the information is 80.1

?ercent accurate. In addition, the average user responded

that he spends 23.7 percent of his day using WIMS, and he

feels frustrated 18.2 percent of the time.

The responses to questions 76 and 77 were examined to

determine howi WILMS has positively and negatively affected

the organization. Question 76 asked the respondent to list

tnree ways that the implementation of WIMS has positively

influenced his ability to perform his job. Of the 220

usable surveys that were returned, 188 individuals answered

question 76. The responses to question 76 were divided into

23 categories. The most frequent response was that

* organizational information is more available. The second

most frequent response was that WIMS has positively

*contributed through the speed and quality of the management

reports that ar, now available. Only 18 individuals

responded that the implementation of WIMS has had no

positive benefits.

Question 77 asked the respondent to list three ways

that WIMS has negatively affected his organization. of the

220 usable responses, only 185 individuals completed

question 77. The responses to question 77 were divided into

42 categories, which is almost twice the number of

* - categories for the positive responses. This indicates that

the respondents perceptions of the negative aspects of WIMS
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are less defined than tne respondents perceptions of the

positive aspects of WIMS. In addition, the most frequent

response to question 77 was that WIMS has had no negative

impact on the organization. Only 22 individuals gave the

response that the ability of people to perform their job is

* impaired when the system is not operating. This was the

second most frequent response. Based on the responses to

both questions 76 and 77, it is apparent that the users

overall impression is that the implementation of WIMS was

more positive than negative.

Finally in response to question 78, the users

identified 22 ways that they felt that the success of WIMS

could be increased. The most frequent response was that

WIMS would be more successful if there was an increase in

tne quality and/or the quantity of the training. The second

most frequent response was that WIMS would be more

successful in the number of terminals in each organization

was increased. The remaining recommendations ranged in

frequency from 1 to 26 occurrences. The responses to

questions 76 through 78 are tabulated in tables XIV, XV and

XVI in Chapter IV.

Discussion of Results and Implications of Research

So far the implementation of WIMS has been successful,

although only to a limited degree. This study showed that

WIMS is more successful now than it was in 1984. I think as

tne Engineering and Services community continues to use
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WIMS, more of the potential of IWIMS will be realized. it

appears that people, as they have more time to use the

system, are becoming more accepting of it. Based on the

results of the regression analysis, the Air Force needs to

develop strategies which will reinforce the fact that using

WIMS will increase an individual's job performance. It is

also important to convince the users and future-users that

it is urgent that WIMS be implemented now. Based on the

responses which were received on how to increase the success

of WIMS, there is a definite need for better user training.

Because it would not be feasible to send each WINS user to

receive specialized training, alternative methods of

training must be investigated. The results of this study

also indicated that the users are frustrated because of the

limited number of computer terminals that are available.

Since the responses to the survey are based on the

perceptions of the users, I think that each organization

should perform an analysis to determine whether or not the

existing equipment is located for maximum usage and

availability. If the organization determines that they are

receiving the maximum benefit from their equipment and that

there is still a need for additional equipment, the

organization should initiate actions to acquire the needed

equipment. However, if the organization discovers that by

relocating the existing equipment it will be more

effectively used, they should consider this option first.
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Recommendations

It is the responsibility of the system administrator

to be sensitive to the needs of the users in his

organization and to be aware of the users' attitudes towards

WIMS in his organization. As a minimum, the system

administrator should survey the people in his organization

on an annual basis to determine what the attitudes of the

users are and to receive feedback on how well the users

perceive that the system is being managed. Encourage the

users to provide feedback on the system so that the system

administrators can learn what they are doing right and also

those areas which need improvement. Continue to have the

system administrators from the different organizations meet

at least annually to share ideas/programs which have been

successful in their organizations so that other

organizations may benefit.

It is also important for the system administrator to

try to manage the expectations of the users so that the

users do not expect too much or too little from the system.

The system administrator could accomplish this by briefing

the people as they initially gain access to the system. If

the user's perception of the capability of the system is

accurate, there is less chance that user will feel as

r frustrated when he uses the system. Also during this

L initial briefing, the system administrator should reinforce

the fact that using WIMS will positively affect the

individual's ability to perform his job.
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There is also a need for self-teaching, WIMS user

manual to be written which will enhance the user training,

especially in the organizations where the information

management system's office is not formalized within the

organization. This manual could be supplemented by the

system information which is specific to a particular

location.

It is also important to provide additional training

for the user who wants to excel in his knowledge of the

system. Not only will this eventually reduce the

frustration of the individual, but the more highly-trained

user should be able to share his knowledge with the other

people in his section. As the users become better t-rained

and more independent, the system administrator will have

more time to concentrate on developing new applications and

on maintaining the system. Ultimately, WIMS can only be

successful if it continues to evolve and grow.

The Air Force should also provide training for system

administrators to prepare them not only for the technical

aspects of operating the system, but also for the people

oriented problems that he will eventually have to deal with.

The system administrator needs to be aware of the different

types of demands that the people in the organization will

require of him.

The system administrator should also perform an

equipment utilization evaluation to determine the real
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equipment needs of for his organization and not just the

perceived needs. This will help the system administrator to

- better determine what new equipment if any is actually

needed.

-Finally, there is need for the study of the success of

WIMS to be continued using the 1984 and 1985 research as a

foundation so that the Air Force can be aware of what

strategies are most effective in maximizing the benefits of

WIMS.
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Appendix A: -s3arch Questionnaire

DEPARTMENT OF THE AIR FORCE
AIR FORCE INSTITUTE OF TECHNOLOGY (AU)

WRIGHTPATTERSON AIR FORCE BASE. ON 4S433

2 29 APR 1"S

LS (Capt McMullin, AUTOVON 785-6569)

SUBJECT Attitude Questionnaire for the Work Information Manaaement
System (WIMS)

Va

1. Please take a few minutes to complete the 7ajo'ti-nnaire.
You do not neer] to qive your name. Just complete the
questionnaire, sea! the completed compiter score sheet in the
attached envelope and give it to your WIMS; System Administrator
within 5 working days. Your WIMS System Administrator will then
forward all of the responses from your organization to the
researcher.

2. The attached questionnaire was prepared by a researcher at
the Air Force Institute of Technolcogv, Wriqht-Patterson AF,
Ohio. The researcher will use the resultq of the qirvpy to
evaluate the relationship between the attitude of WIMS users and
the success of WIMS. This questionnaire may appear familiar.
since this study is a continuation of a study initiated last
year.

3. Although your participation in this survey is voluntary,
your input will be extreme!', valuable in the overall evaluation
of the success of WIMS thtoughout the Air Force. Thank you for
you cooperati n.

Li . SMITH, Colonel, USAF 3 Atch
jDe n 1 . Questionnaire

S ool of Systems and Logistics (USAF SCN 85-43)
2. Computer Score Sheet
3. Return Envelope

Alt FOC -A GVIA? WAY OF tIF
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USAF SC J 85-43

ATTITUDE QUESTIoNNAIRE F~OR THE
WORK INFORMATION MANA-,EMEJT SY'7TEM IMS)

This questionnaire is divided into four parts. The first part
asks for information on your duty location, education level, computer
experience, years of service, and age. The second part asks for your
evaluation of how WIMS has changed certain characteristics of your
work. Your opinions toward various aspects of WIMS 4s tnen sought in
the third part. Part four considers thie degree to dnriti 'ItMS is
utilized within your division.

Please provide only one answer to each question, and mark your
answer against the corresponding number on the attached computer score
sheet. It is not necessary to complete the sections of the score
sheet which ask for your name, date and identificalion number. !se a
number 2 pencil, and insure you do not mark outside 'he hoxis provided
for your answers.

Part I

Questions 1 and 2 apply to the HQ/MAJCOM/AFRCE to which you are
assigned. Please answer only one of the two.

1. 1. AAC 4. AF'SC 7. PACkE' 11. TAC
2. ACC 5. ATC 8. ATC
3. AFLC 6. MAC 9. SPACECOM

2. 1. AFESC 4. HQ USAF 7. AFRCE (ER)
2. USAFE 5. AFRCE (BMS) 8. AFRCE (UK)
3. HQ A NR 6. AFRCE (CR) 9. AFRCE (W)

3. What is your highest educational tevel?
1. Non-high school graduate
2. High e hool graduate or hy
3. Some college but no degree
4. Bachelor's degree
5. Master's degree
6. Doctoral degree

4. How much experience have you had with computers or management
information systems prior to WIMS?

1. 0 to 6 months 4. 1.5 to 2 yrs 7. 3 to 3.5 yrs
2. 7 to 12 months 5. 2 to 2.5 yrs 8. 3.5 to 4 yrs
3. 1 to 1.5 yrs 6. 2.5 to 3 yrs 9. Over 4 yrs

5. How many years of service do you have (military and/or civil
service)?
1. 4 yrs or less 4. 13 to 16 yrs 7. 25 to 29 yrs
2. 5 to 3 yrs 5. 17 to 2 yrs 8. 29 to 32 vrs
3. 9 to 12 yrs 6. 21 to 24 yrs 1C. DOr 32 vrs

124

2.I6FS . H UA . ARE(R

-2. USAE 5 AFRE (MS) 8. ARCE(UK



6. What is your age group?.
1. 20 yrs or under. 6. 41 to 45 years.

2. 21 to 25 years. 7. 46 to 50 years.

3. 26 to 30 years. 8. 51 to 55 years.
4. 31 to 35 years. 9. 56 to 60 years.

5. 36 to 40 years. 10. Over 60 years.

N" Part II

Please use the following sca-le to answer questions 7 through 14:

- 2 3 4 5 6 7

Large Moderate Small No Change Small Moderate Large

Decrease Decrease Decrease Increase Increase Increase

NOTE: If a question does not apply to you, do not answer it nor mark

the score sheet for that question.

7. How has WIMS changed your productivity?

8. How has WlMS changed your accuracy in decision-making?

9. How has WIMS changed your response time for making decisions?

10. How has WIMS changed the amount of information you use in your
decision-making?

11. How has WIMS changed the amount of time you spend in preparing
reports?

12. How has WIMS changed the amount of time you spend in reducing
(consolidating) data?

13. How has WIMS changed the availability of information that you
need to do your job?

14. How has WIMS changed the speed at which you circulate information
in your work?

Please use the following scale to answer question 15:

912 3 4 5 6 7

Large Moderate Small No Change Small Moderate Large
Failure Failure Failure Success Success Success

15. How has WIMS succeeded or failed? (You may amplify your response
to this question on a separate piece of paper and enclose it with
your computer score sheet)
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Part III

You are asked to read the following statements (16 through 71)
and to select the number that reflects most clearly to you how you
feel about each statement. The key for your responses is as follows:

12 3 4 5

Strongly Disagree Uncertain Agree Strongly
Disagree Agree

Please keep in mind that what is important to you is your own
opinion. WIMS is a system that has just been introduced to the
MAJCOMS, AFRCES and Air Staff. It will be introduced to Air Force
bases world-wide over the next four years. Your response to this
questionnaire is important, BUT YOUR RESPONSE MUST REFLECT YOUR TRUE
OPINION - PLEASE BE HONEST.

Each statement implies "since WIMS was implemented." Therefore,
respond to each statement as it applies to the situation since WIMS
became operational.

16. My job is more satisfying.
17. Others can better see the results of my efforts.
18. It is easier to perform my job well.
19. The accuracy of information I receive is improved by WIMS.
20. 1 have more control over my job.
21. 1 am able to improve my performance.
22. Others are more aware of what I am doing.
23. The information I receive from WIMS makes job easier.
24. 1 spend less time looking for information.
25. I am able to see better the results of my efforts.
26. The accuracy of my work is improved as a result of using WIMS.
27. My performance is more closely monitored.
28. The division/directorate/section performs better.
29. 1 need to communicate with others more.
30. 1 need the help of others more.
31. I need to consult others more often before making a decision.
32. 1 need to talk with other people more.
33. The individuals I work with are changing.
34. The management structure is changing.
35. WIMS does NOT require any changes in division/directorate/

section structure.
36. 1 have had to get to know several new people.
37. Individuals set higher targets for performance.
38. The use of WIMS increase the Air Force's performance.
39. This project (WIMS) is technically sound.
4U. Air Force goals are more clear.
41. My counterparts in other divisions/directorates/secti)ns

*2 identify more with the Air Force's goals.
42. The patterns of communication are more simplified.
43. My goals and the Air Force's goals are more simila
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12 34 5

Strongly Disagree Uncertain Agree Strongly
Disagree Agree

44. The aims of my counterparts in other divisions/directorates/
sections are more easily achieved.

45. My personal goals are better reconciled with the Air Farce's
goals.

46. Top management provides the resources to implement WIMS.
47. People accept the required changes.
48. Top management sees WIMS as being important.
49. Implementing WIMS is difficult.
50. Top management does not realize how complex this change is.
51. People are given sufficient training to utilize WIMS.
52. This project is important to top management.
53. There is adequate staff to successfully implement WIMS.
54. My counterparts in other divisions/directorates/sections are

generally resistant to changes of this type.
55. Personal conflicts have NOT increased as a result of WIMS.
56. The developers of WIMS provide adequate training to users.
57. The developers of WIMS do not understand management problems.
58. 1 enjoy working with those who are implementing WIMS.
59. When I talk to those implementing WIMS, they respect my opinions.
60. WIMS costs too much.
61. 1 am supported by my boss if I decide not to use WIMS.
62. Decisions bas-,d on WIMS are better.
O The results -jf 41A .M are needed now.
64. WIMS is important to me.
b5. I need WIMS.
66. It was important that WIMS be used soon.
67. This project is important to my boss.
68. WIMS should have been put into use earlier.
69. It was urgent that WIMS be implemented.
70. The sooner WIMS wds in use the better.
71. Benefits outweigh the costs.

Please answer Part IV on the following page.
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Part IV

Please answer the following questions as they pertain to the
utilization of WIMS in the performance of your job. Return this page
of the questionnaire with your coiputer score sheet.

72. WIMS contains petrcent of the information I need to perform

my job.

73. The information in WIMS is _ percent accurate.

74. I spend _ percent of my day using WIMS.

75. On the average, I feel frustrated using WIMS - percent of
the time.

-7 6. List three ways' that WIMS has positively influenced your ability
to do your job.

77. List three ways th t WIMS has negative]y affected your

organization.

78. How would you change WIMS within your organization in order to
make it more successful?

THANK YOU FOR YUUR COOPERATIUN

128

. ... .. ............ ... .



Appendix B: Raw Data File

The following data consists of 220 cases. Each case

consists of 80 consecutive answers on two lines of data

starting in column three. Answers shown here are one unit

less than actual answers. Blanks represent missing values.

The value of 0 in the last position of each record indicates

that the data is from the 1985 study.

130595445016553333333443333331323233444
3332313411343243133113334332333497409900
6 40235345115451331233333313312332212332

2322243400341244033113333333 33496504940
6 30156566666654443343433432100022223433

2332343412443213143104444444444697929090
6 20016556664663232442 32312112222233332

2222232311333223133222233322223 0
6 404533560063 23231133132331213113113 2

21221133331311312222 2333 2984 1640
6 20896555 6554443344333333211111311333

13313 33113231331332233 333 333496449940
6 28156566646544444443344434111134334433

4434324411343132143223344443444848884940
6 48553333333331111111111111111111311131

1111131311333133133l1111131113998490990
6 38127466665453433344334333212224011433

3424233321333142033123444444444198419940
6 31674556006553333233342233111122322341

1323233312333233143114444322234148419910
6 40125456 6663334333333314111122213332

2323243410343243123142322233224148809390
6 28564333603153223332333313312333232433

333333233333212223221333333332 197926090
0301366660066 3334333333423222222223332

2222222222122222232222222222222888888790
03019 222222 22 22222222 22222

2222222222 2 2 22 22 2 0
028223355314431112111333112311113231222

1011132334131132233322221131111096491900
04844 5552323233333233333333333333

333333243203111123333233333 333094991900
043443333115663333333333313332322333333

33333333113331331330 098494940
030013333333332222222222222222222222222

2222222222222222 22222222222222 99 0
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037774435333543334433333333222232312332
232223333313313133311233233443490 90040

030024345354342232223333132342323232323
2222233444443223232232222222222796419090

048345546225442233132332112211111311231
1221131343133133132122444444444197409990

024335454233453333333333222311111132332
223233233 2 3' 1231233222333323333198404090

028656606006'664444444444444221133223442
2232332332242222044012444434444 0

021553333333331111111111111111111211131
212213233113113112323131111333399 99 0

03647 32
43411 331 21 1 33 399 99 0

050353343334 42222222332232232322232233
2122212322121222223222333333443948990 0

038023333115552222123 32223111131232232
2322233333131321132112233343333 0

9 1-036666006654444444444444111144233444
4444441333141111443213344444444648864090

3 23375663005153333331233434221113133333
22323334122421322242 3333343333 88 0

5 30443333333331111112111122221112332121
311213342224123222320210014212 098490990

5 3033 63232222232321111113132332
2222233311232132233202233223232697969190

5 20553333564442221123243224433332132211
122211 1443320311334322333 2 0895994640

5 38364445115342321333331132111121311231
2132212244032141333212321324131196409140

5 187645550066 2223333322333222222222332
222222233212022122220333323222299 99 0

5 287633333 3332222222222222222222222222
22222222222242222222 222222 79 09940

5 2566.4454-5543333223233332222113112232
2222333123333222222222222232222098494 0

5 34344434333342221122221122222113211121
1112233332332222233422222232221977992090

5 30014444224451233222333312111123121332
2322230441141223133131322333333914999640

5 40133324134332110121121212111113211322
2233211431332213233212222232222896419990

5 303565465565453233332242322111123112332
2322233331232133133212333433343 0

346556666005564444444444322223333233442
23223133343311322330133 3 4878889990

4 36564444225552233333333333333234123333
3233212222230221333222333333332197909190

4 38893344 44400220001221121 00
01 0 33 0

4 13045 5 3343443233434112 33
1322022331 2 34 2 64940
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4 48454664125542334332333423200113132342
2334323312331132043213333333332948790920

4 00126666556664344443443433111133133443
2342322213223311232024444424444597919940

4 10336333665353444244313412111111111311
2222331332333331234443233314443396919090

4 38462333333300211113111122211121332201
1222230344031111233411331333321948491490

4 306634433333131111312111.2111111312233
213213243104323313323233333333209 90090

4 18166 6 6664333333443434211113333233
3 23 3 33331123 323 3233 2123 333 333 3349 8849940

4 20775 53232232323323332311312322
N2222233 11333113 3221223 49 0

4 4223545455551233132333313311311032333
23333333313311331331333333331331489 3990

4 30533344214542232132332222332332333342
22323 23441 312 13 233332 2194909490

9 38345556555442332223313212212211331322
2312233311133231321213333333333146494940

9 38255445115553233233333323331322332332
2232333311332132133103233332223198494090

7 28451343616001200002112021343321132100
0022133311431034234201222222222894949740

623762334224453331113221111111111300333
3132133311133131233212333333 496414940

633494455544543333333333323311122233333
333332331133313313311333332 2148809940

631123344225453133331111111333111131311
1111301133010311133211331313111194991490

628666656016544343234343314111132133332
3223332212323333134203333323333498229900

64 54423235 534212101111111212211313 11111
1111133112123211221411211222121093991790

63 1665 53 3104 553 24 233 33 433 43 2211223 13332
14122214331312303223233333 2 23047994990

63334443453445121211131321 21 2 4 2 1
23222111 3033424311233 2 498994790

630341335554421303013321141111133311133
1011032444043220223201211232222195919490

7 38236666111663444444444443141114444444
2322312442041120232214244244244598449090

7 44133323213441110113011132331111321231
1121210231122331133102322322122097904490

.4 7 1828666565 6 3233333333333221244244323
2222332322223222232222233332222 0

7 2024 11 42232332332223222232232332
2223233323121231333222333323223926499090

7 20433333333353322242222322422422532422
2422241541054421244222455455444997499990

43045666665665 333 44333322331311132231
13323112 0 3120 598949190
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428695355665554444333333333221112323332
232 33 1 332 33 3322 33343333298709 0

438465336005353343233443432222222332320
1302120311133231233101133232123198809990

420875345006661323133333111111111312222
2323221321331143133222233322232798919 0

8 33134344256563333223222232333333233332
2324422433142311232202222233233094994640

5 20046556016663432344234423211122313322
3223223331233333232102344443333546459940

2 38125526221343432334332244312313133333
3323322411132121222103333333433596414090

2 233533343536544424422 11133132443
22223 3214 23 33 598929920

2. 47125404133351232232211114231 223133 1
5202011322041221032132422314442927404940

2 48152335405221111110131111333311312121
11122123220201102223213333243339029 690

336235556215653333333323223232223333332
2233322322122321232 12333323333146419140

2 4 454545555353323333333332111111331332
23223333111321331222323322 2 2098494990

330564 43511322213321 3321 1321331
112 1333 13 22 2122123223 233046909140

7 33234345555343033232332302210212232330
0222201232022230232222333323333948994090

7 40123334344441311113211112222223232211
2222233322122222221212221332222948892990

7 20445554665552332222332302111111401322
2221231212223343133013233223223098409990

7 31444443445342132122332231322311123222
2122242034230322321231 21222221044909640

7 30893333244451132222332223332322132233
22322233221321311332122112322220484 44 0

7 37565424425241111223312232331333111231
2313313333131131133113333333123894401190

7 300643343 4 51123211331313331213132333
2323133331133131132113333332323093994090

7 44243335325542222232332222332222232233
22222332222332332 23432334333146491140

7 21136 025653342332233322211133233332
2233312232123232233223333333333498939090

7 4134 5 1111111111111111 Il 11101
11222233 32201222222 22222 2 2299 90790

7 23345555004552133332333312311222132222
2322222313330033044202444444442348439090

7 41233333333350000000000002000002300230
0000044432141041022142223312323 90640

7 20445513065653343332343323211133232433
2332231221221222133223343323232698939090

7 20363333342231111111111111111l11111111
1111111111111111111111111111111 0
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7 3045 3333 3343212232332222311222312232
2232232333131221233232311223122 a

7 2 0 0 5 3 333343333223222131113223343023343
2322233411143232222212211333232948490990

7 3578133466 332332031213142111111211031
232225113220223223324 321303 2888494910

7 10764324234341122121131122132112112221
2112112322122132222222211222222999099990

7 28445363003652320033123112111111311220
2212222222122222222222222222222198809990

7 18545564345543342332333313211122312332
2323323321330131232132333333233498449090

7 38024344235552331213441243121132233341
2122233 11323313333202444444443498724 0

7 4 8453333333331111111111112111111311021
1122133111312132133231211111112993990880

7 30133333333442111111321113211221211232
232223331133313312222223122222290 0

7 22553334333350000000031113200022332322
322223331234322323223221122332 9999 0

2 20443333333331111112111123111111311111
2112221212123222222222222222222912994490

2 34025463135542332332233213111121132132
2322211232121131322132333313233596929090

2 32674334225452232222332222111122212233
2222323332132131222132333333323395909190

2 30231001665 2223323231232232222332232
212221 3311 3122 23 2 3 097909490

2 20335554443552331232223312111112213222
21 100344040320222212221332332948993290
2 31016456015353432234333342443322433231

1123232343141231311322432334444598929040
2 24774434333443243322311213231111313232

1121133331131131133011233333333940991140
2 31464654215453333333323333232133132333

3233333312333131133213333333332 0
043445454115364344233442334431133311332

3222213331031131232103333333333497909490
8 30043333224342222222223222222233232232

2222232322132221232232233232222 09 0
8 47545455445453233231333313311131311333

2233333311331133133113333333333048909940
8 204343353453 3221231332213111122211232

2222222322332332233121333333333298919940
8 35246456106663433 32343422111111112433

232334233313122123210244 434 44847419090
8 31773355215353334233343332321222213232

3222323422143421243202333334332498819090
8 42665555216553333333333333333333333333

3333313321342333123012443334444495409090
8 21664444534542321232232122322322321232

2122221232020221232222233333232647964190
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8 22675556126653443444444444320033333333

33333333311313312331133333 33 698914940
3 30233333334341112111211123121132213222

2212233322332232133112333333233919090910
3320565442244 4333232323323222222 22323

2323233322232133232223333333 33498959090
3 41125444224443332333233323311323232333

2332323322332223222213333332232696414940
3 41344445334443333333323223332332232232

2123211331332133132112333332132297994790
3 30134333333351111111111112221211212222

221213332233122222221332333222293 90 0
3 342355535455523322323233223333211333'2

2222221331231332223212322323332897949290
3 4046333333333000000000000442 3 130 2 2 02 2

222123234403022022232232222 22 99 0
3 4839555 114653344332344422110121212332

323422332223223 4311344 322 4498809990
3 45155565005 53313033333334111122332333

3332222223030230233122033333332494909090
3 20166 666 6633323333333331111333i1332

3333333321232133333113333333333888889990
348443324334351110011100013111132231331

2113132343133132333231312323333914994910
340446667116543321232332223222233311221

1122212333131231223212323331322395909290
310334444554341121111211310433334133111

0111130441131231132202111343212795909490
136444445335452312223332213121123332332

2322233331122131233113333233232097994090
336563443211333222132333322222233132322

213223343323323213322333323333 496949190
330673333333333222222222222122122212222

2222222222222222222222222222222090909880
341342343434311012120211212231322222 22

2112122223132221322222211222222098994640
9 36246666646634434433324423322233233333

3332331222122322222223333333 3 0
9 28545656666663142333344414444433343442

S 2412133440331132244213334334343098791090
9 372434445 5452233323222323211132322333

333223341121122223321233332333301 07 0
9 20176566006664344443444403000033234442

2433332400333333243033444434444648749990
9 10445333011063334333333314111111311443

S2323233313333133134023344344334498909990
9 200 533105563333332333424122122232442

2333333322232222232233233333333896449090
9 40234454226552232133333213211111313342

1 43421343133133131333333333097994140
9 30885556 57592333322233402100033031342

2312233 30 323 002333 2 497909940
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9 30485445555464442334334423110022331442
2112233311031120132103333233332098994940

9 4356 3 354 33 3233222 2222 22231
2312213311131221333212 13333796494590

9 28336565016563232343343414211123233343
4333322343120120133013344444444298809990

2 10455644606353344 33343433111132233323
22323332133 32 323322 33333 4898491990

2 38236665016563344443444424211213313442
2333313301133331330004444424444848464900

2 1012533 3 22 222122 2
1 3 0 3 796488140

2 18335424116423343333443323211211332322
2322121312334231223223333333232748989040

2 2855 665666664 44343434423 30133233333
3333 33400242112042224244444444898449090

2 30675444 5 53234332333313343313113331
1313133311331131233113333333333498894990

2 10335566656653333333333332111113133333
2322322311231133132213333333333848879090

2 38675566106654344432444323111122311333
* 3333321312131132133114344443333848439090

2 31088 63333333433333111122233332
2332333311341333133103233333333396419920

2 20143333223343322222322332221112212222
222222321232323323322223222 232698969140

2 31044333343435333333334334211111211343
2333333312042440222202333333333798909910

2 211155 3 56563434443433442221100202243
12220 322140320243003344344333896979090

9 227955 511155333333 3 443321111 332333
3333333311333233133113333323333898409990

9 37016 666663443243244414112120233444
3333212322131232233223344323333648849940

9 32301654555553343232332323211222212332
2323213311333133132213333333332 91 0

9 30556446664663333333343323311131333332
2332332321333333133113333333333498429920

9 33876555665563333333343333333322333333
33323333113333233 3121233333333598709990

838346355556664444444444443311111144333
3312333311343133133203333331333298949940

830383344524451433133313143111113133113
2332333411343231043202322333333298994090

* 848344545554242131311311131211321311201
1112233311332233332311232332113898404190

820046 0156 43422433333132112222 333
33 33311333 332 2 2243232222 84900

3834154444554453432334323343111113313333
2232333311333133133212333332332148914910

Io 1538235454114653332332333322222222232333
S 2323233222222222232222223223232497419940
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9 38565554015553333432332333211122223333
3332343322333133132213333232222 0

1 310165661065633433334433231111 13333
333333331 13 23 3133344443344795449190

9 /-oo=3.o-633333433444434232222il422
33333432321442321432433433344 4 1

342343423555541-120 101001132121121033i

12011123222331333222223223223 22 8409900
218334333214453332323332331333311212232

2212121212223221221222331333232 43959390
2201244551255532223222222222222 2242222

2222222222222222222222222222222793459190
23383555334256 333134433324122333234322

2334321222123231233222322222222745484240
2186655654566644343434334430000332134 3

334333321344323313320334 4 4444743969230
228022332311353332333332212031111331333

2213333311131131233213333333332498749990
232444344114453331133333113111i 133221332

11111033310333311333213333 464 04290
21012 656 2221223112243222223232212

2222223322122221233222222222222885988140
210013443 54452442344244333211123212222

2222223222131222222222211112112994989290
210l136333665361141111421134300032311311

121112111131123133212334441444 888414990
228553665566564334343444403331233133343

2332333311031231233132233334444898834 0
224015 4 563333233333313111312212332

2222323311331233133113333333133298439940
210885665655 53333333333323211111232332

23232333113323331331 3333333333898909990
154344454323341213211122311211122332 2222

22222332131232322122223 23 2 905991090
148445366436541131131331133111113311312

2311133311133132133213444444444646407140
1412545564365 2434234333323211210241331

111220232203013223301233332333 2969 4090
14i23014511122i101014131230211110302110

2041202322140221242242222323222946992090
134555455105452233233322313111333311232

212221331213312223322323333323219840 990
14244445511115134444344331211111121i342

2322222232121211233202344343332494 09 0
147126464663652331131321312111113321331

1112212322222232223232233322223948890990
125784 55554232212333341311 3 31322

312111311333132133232233343332948890990
110114333333332222222222222222222222222

2222222222222222222222222222222 0
1 120333333333332222222222222222222222222

2222222222222222222222222 2 2 0
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142455456002662234341442413201113113332
2223133314333132222204433233334798809990

53 2324 3443 35341111121212232321311111122
21111122123322232222022222322221979044 0

520795 7 6550333033213132311111313333
13333133131331331331133333434 488 59290

540025465161652232131232313100133033322
232221033113331032030243333433259744 40

520566555666 444444344443 11113313344
33333333 1331132143114 44444 88 84940

540344455235052313122333232131122312333
2232333341332132143203244332332 0

548346566016663233132343343321211313331
11020322333232123232033333433345 7929090

541455466006351331333333233111123111331
1333143421331131132242333333333 0

73 593 34335342222222222222222222222222
2222222222222222222222222222222094992490

488743 4544241221122112242233222332232
11211233313311312213012222 2221097409290

725874566006663444434344444111133334444
44444434023431311332033 44344 1898594990

743574445544543212322322233223223111232
2323222311333221222212222223322298990940

740893311111053433323333232111112332333
2322332311343133133203333232222148909900

730794453223553232233333332321133133333
3333233211133133134212331332113298992190

0 41234525 5653332333323323211232212332
2323233321333132133233233 33333098994910

0 20444433234551112131223113111132211232
2223223400342132222203444344242098894 0

0 21015333234463232242223323111111323322
2122221222132222222223233333233798464910

0 30785515106553333333333333322233313343
3333333322323233133203333333333598919090

148444314244442232232332223222222322442
23121034322400412330224444 4444098709990

733555664565433 33333344333 11132242322
3333233 13 32244213333333332198491940
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Appendix C: First Iteration Communalities and Rotated
Factor Matrix for User Attitudes
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Appendix D: Second Iteration Communalities and Rotated
Factor M~atrix for User AtttudfeS
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Appendix E: Third Iteration Communalities and Rotated
Factor matrix for user Attitudes
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Appendix F: Final Communalities and Rotated
Factor Matrix for User Attitudes
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